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Chapter 1 – Purpose and Need for the Project  

Introduction 
The North River Ranger District of the George Washington National Forest is proposing a large, 

landscape-scale restoration and management project aimed at improving watershed conditions, restoring 

habitats for a variety of terrestrial and aquatic species, increasing resilience in ecological systems, and 

providing forest products to local economies. The North Shenandoah Mountain Restoration and 

Management Project (referred to as the North Shenandoah Mountain Project) is designed to implement 

the strategic direction described in the 2014 Revised Land and Resource Management Plan (referred to as 

the Forest Plan) for the George Washington National Forest (GWNF) (USFS, 2014), which is 

incorporated herein by reference. The planning area encompasses roughly 128,000 acres, of which about 

103,000 acres is managed by the George Washington and Jefferson National Forests (GWJNF). 

Approximately 9,243 acres of National Forest System (NFS) lands would receive some level of 

restoration treatment. 

The North Shenandoah Mountain Project proposes to: 

 provide early successional habitat through vegetation treatments including regeneration treatments 

(coppice with reserves), thinning, grassy area enhancements, and prescribed fire; 

 provide open canopy conditions through timber harvest and prescribed burning; 

 release desired tree species in previously regenerated stands from competition through commercial 

timber harvest, and non-commercial chemical and mechanical mechanisms; 

 provide new and maintain existing wildlife clearings, open grasslands, and open savannah and 

woodlands habitat; 

 use herbicides to treat non-native invasive plant species across the project area and native plant 

competitors to promote release of desired tree species (oak, pine, and hickory, etc.), or undesired 

woody species in existing and newly-established wildlife clearings;  

 decommission about 14 miles of National Forest System (NFS) roads to improve road conditions 

creating resource impacts, compliant with the Travel Analysis Plan; 

 construct, reconstruct, and maintain several Forest System Roads (FSR) and temporary roads (about 

2.15 miles new system roads; 19.1 miles reconstruction; 25-30 miles maintenance; and 15 miles 

temporary, respectively) in order to access and implement restoration actions and to improve road 

conditions and resource impacts compliant with the Travel Analysis Plan; 

 protect riparian habitat for aquatic species by buffering certain streams from recreation impacts; 

 replace up to about 15 culverts with aquatic organism passage structures; 

 establish additional large prescribed-fire burn blocks and small blocks to restore fire-dependent 

plant communities; 

 restore yellow pine (shortleaf, pitch, and table mountain pine) species and habitat via planting, a 

combination of thinning and regeneration treatments, and prescribed fire; 

 provide waterholes habitat for wildlife and amphibians; 
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 provide additional wood turtle nesting habitat and instream large woody debris (LWD) for 

overwintering habitat, where appropriate; 

 plant American chestnut that is resistant to the Asian chestnut blight, where appropriate, in units 

already identified for reforestation; and  

 provide patch openings nested in thinning prescriptions for grouse habitat. 

Project Area Overview  
The North Shenandoah Mountain Project is located in Rockingham County, Virginia and Pendleton 

County, West Virginia, approximately 12 miles northwest of Bridgewater, Virginia (see figure 1). Within 

the 128,000-acre project area of intermingled private and National Forest System (NFS) ownership, 

approximately 103,000 acres are NFS lands and 25,000 acres are in private land or other ownership. The 

project area is bounded on the east by State Routes 259 and 763, on the north by the Virginia and West 

Virginia state boundary, on the west by West Virginia State Route 3, and on the south by US Highway 33, 

except for one decommissioned road proposal south of US Highway 33.  

The Forest Plan provides strategic direction for the long-term management of all of the resources within a 

national forest. The Forest Plan consists of forest-wide and management prescription area-specific desired 

conditions, objectives, standards, and guidelines for implementation. The North Shenandoah Mountain 

Project area is allocated to a wide variety of management prescriptions, as shown below in table 1. 

Management area (MA) prescriptions are land allocations of areas having common biological, physical, 

watershed and social conditions, desired conditions, suitable uses, management objectives, and design 

criteria (standards), as can be discerned from the description of each MA prescription below. These MA 

prescriptions are listed in the table below and mapped in figure 1. They also are described in detail in 

chapter 4 of the Forest Plan and in appendix 2 of this environmental assessment (EA).  

Table 1. Management area (MA) prescription acreage within the North Shenandoah Mountain Project Area 

MA Prescription* Approximate Acres (%) 

1B – Beech Lick Knob Recommended Wilderness Study Area 5,730 (5%) 

4B – Little Laurel Run Natural Research Area 1,977 (2%) 

4D – Special Biological Areas 973 (1%) 

4FA – Shenandoah Mountain Recommended National Scenic Area 4.66 (<1%) 

5C – Designated Utility Corridors 926 (1%) 

7B – Scenic Corridors 1,711 (2%) 

7C – Rocky Run All Terrain Vehicle Use Area 2,380 (2%)  

7D – Developed Recreation West Side Shooting Range 8 (<1%) 

7E1 – Slate Lick Dispersed Recreation Area  1,667 (2%) 

7G – Pastoral Landscapes 1,616 (2%)  

8E7 – Shenandoah Mountain Crest (Cow Knob Salamander) 17,205 (17%) 

11 – Riparian Corridors  ** 

12D – Remote Backcountry 3,478 (3%) 

13 – Mosaics of Habitat 65,251 (63%) 

Total 102,922 

*See appendix 2 for a summary description of the MA prescriptions. 

** Riparian corridor acreage is embedded within other MA prescriptions. 
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For ease of discussion and mapping, the project area has been broken out into five geographic working 

areas. Detailed maps of the proposed action are provided by working area.  

The five working areas include: 

 Slate Lick/Cross Mountain  

 Mitchell Knob/Camp Run 

 Feltz Ridge/Leading Ridge 

 German River 

 Blue Hole/Grove Hollow 

Figure 1 indicates the location of the project boundary and working areas in relation to the George 

Washington National Forest, its districts, the states of West Virginia and Virginia, and the adjacent 

counties. 

Purpose and Need for Action 
The Forest Service is proposing to move the project area toward the desired conditions described in the 

Forest Plan. The purpose of this project is to increase the resilience and proper function of ecological 

systems through the promotion of desired structure (successional stages and open canopy conditions), 

species composition, and fire regimes that will provide habitats to maintain plant and animal species 

viability and diversity. The Forest Plan identifies mature and late successional stages of forests as well-

represented across the Forest; however, grassland, shrubland, regenerating forest, and open woodland 

conditions are lacking. The Forest Plan contains objectives to provide these lacking conditions through 

the use of prescribed fire and various silvicultural practices. This would be accomplished through the 

implementation of the proposed action on various suitable management prescriptions, as described in the 

Forest Plan. 

Departure from the desired vegetation structure and composition is influencing the ecological 

sustainability within the project area. The current conditions do not reflect the desired biological, 

physical, and watershed conditions as described in Forest Plan. If left unaddressed, they will decrease the 

health, diversity, and productivity of the forest. 

One of the major themes in the Forest Plan is to maintain or enhance plant and animal species diversity 

and viability by increasing the proper function and resiliency of ecological systems. As the range of MA 

prescriptions in table 1 shows, the North Shenandoah Mountain Project area contains a landscape that 

provides for active management, as well as no management; for a mixture of desired conditions for forest 

resources; and for social uses. The interdisciplinary team examined this landscape to identify where active 

management is needed and determined the best mix of actions that work together to achieve some of the 

desired conditions in the Forest Plan that are not being met for forested ecosystems, wildlife and aquatic 

habitats, road decommissioning, recreation resources, and cultural and social values.  

The Final Environmental Impact Statement for the Forest Plan (incorporated herein by reference) 

identifies that mature and late successional stages of forests are well-represented across the GWJNF; 

however, grassland, shrubland, regenerating forest, and open woodland conditions are lacking. These 

lacking habitat conditions provide needed habitat for many high-priority wildlife species that either 

depend on early successional habitat for their entire lifecycle needs or need early successional in close 

proximity with mature forests.   
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Figure 1. Project planning area and location of working areas 

  



Chapter 1 – Purpose and Need for the Project 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
5 

Open woodlands are characterized by an overstory of trees that are spaced far enough apart to allow 

sunlight to reach the forest floor. This structural condition allows the development of a grassy, shrubby, 

herbaceous, and woody understory more typical of early successional forest and grassland/shrublands. 

(Forest Plan FEIS, appendices E and F). Without the proposed vegetation treatments these stands would 

remain in a closed-canopy condition lacking structural and understory vegetation diversity.  

Resilience is the ability of an ecological system to absorb disturbances while retaining the same basic 

structure and ways of functioning. Resilient forests are those that not only accommodate gradual changes 

related to pollutants or changes in climate, but also tend to return toward a prior condition after 

disturbances such as wildfire, drought, insect, pathogens, invasive species, either naturally or with 

management assistance. Within the GWJNF, maintaining a diversity of tree species in ecological systems, 

age and size class diversity within those ecological systems, and forest density similar to what historic 

disturbance regimes produced, is considered the foundation of a resilient forest. This project proposes 

management actions that would restore some of this diversity and put the planning area on a trajectory to 

better maintain the historic range of variability. 

Existing Conditions in the Project Area and Desired Conditions 
from the Forest Plan  

Vegetation Conditions 

The Forest Plan identifies nine ecological system groups for the GWJNF and prescribes desired 

conditions for each group that incorporate historical disturbance regimes and habitats needed for a variety 

of wildlife species associated with each ecological system. The ecological system groups that occur on the 

NFS lands in the North Shenandoah Mountain Project area are shown in table 2. This project is not 

addressing vegetation treatment in northern hardwood forests, which were removed from the German 

River Working Area (see Alternatives Considered but Eliminated section below). 

Table 2. Forested ecological system groups on NFS lands in the North Shenandoah Mountain Project Area 

Ecological System Group Approximate Acres (%) 

Northern Hardwood Forests 489 (<1%) 

Cove Forests 5,383 (5%) 

Oak Forests and Woodlands 79,749 (78%) 

Pine Forests and Woodlands 15,707 (15%) 

Total 101,328 

The successional stage and canopy condition components of structural diversity are defined in the Forest 

Plan and illustrated in figure 2. Structural diversity involves both successional stage and canopy 

conditions. An appropriate balance of vertical structure within each community also provides habitat for 

associated terrestrial species that require either grass, forb-seedling, shrubs (early seral), and/or trees (late 

seral) at some stage in their life cycle. Another important type of condition that combines elements of 

both early and mid- to late successional forest is open woodlands. Created and maintained largely by 

periodic fire disturbance regimes, open woodlands are characterized by an overstory of trees that are 

spaced far enough apart to allow sunlight to reach the forest floor. This structural condition allows the 

development of a grassy, shrubby, herbaceous and/or woody understory. Many species depend on the 

juxtaposition of both mature overstory and a well-developed grassy, shrubby, herbaceous understory for 

their life cycle needs. 
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Figure 2. Successional stage and canopy condition components of structural diversity 

Figure 3 through figure 5 show the age class distributions across the NFS lands within the entire project 

area and within the two MA prescriptions where most vegetation management activities are proposed. 

 
Figure 3. Age class distribution for the project area, all management areas 



Chapter 1 – Purpose and Need for the Project 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
7 

 
Figure 4. Age class distribution for MA prescription 13–Mosaics of Wildlife Habitat within the project area 

 
Figure 5. Age class distribution for MA prescription 7G–Pastoral Landscapes within the project area 

The age class distributions include the creation of early successional habitat approved in the Rocky Spur 

EA (2012) and the West Side EA (2014), although not all units have been harvested at this time. Lands 

within MA prescription 7G-Pastoral Landscapes and MA prescription 13-Mosaics of Habitat are 

approximately 65% of the project area and are suitable for timber harvest. It is important to note that not 

all of the acres within these two MA prescriptions are available for timber harvesting due to steep slopes, 

lack of access, low-site productivity or other factors. The remaining MA prescriptions are either 

unsuitable for timber production or have limited opportunities. 

The data shows a forest which is predominately “older,” with approximately 76 percent of stands greater 

than 100 years old (see figure 4) in MA prescription 13-Mosaics of Habitat. Only 17 percent of the project 
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area is in an optimal mast-producing condition. Oak stands are generally believed to be at optimal 

production for acorns between the ages 40 and 100 years. In MA prescription 13-Mosaics of Habitat, 68 

percent of forest stands are greater than 100 years old, and similarly only 18 percent are at optimal mast 

production.  

Woodlands system are lacking open canopy conditions needed to establish and maintain oak reproduction 

amid the competition of faster growing species due to the exclusion of fire or infestations of non-native 

invasive species. Given its importance as a food source for many wildlife species, maintaining a high 

percentage of oak in ages that produce mast is also important. The greatest stresses and threats to the pine 

forest and woodlands system are lack of disturbance (fire) to create regeneration and open woodland 

structure, invasive species including the native pine bark beetle, and climate change that could reduce 

rainfall and make insect outbreaks more common (Forest Plan, pp. 3-5, 3-6). Figure 6 is an example of a 

shaded, closed forest stand. 

 

Figure 6. Example of shaded, closed forest (photo credit Kevin Kyle) 

In MA prescription 13-Mosaics of Habitat, it is believed that a modest amount of timber harvesting 

occurred from the mid-1950s until the present averaging a little over 100 acres annually over the last 60 

years or so. That represents less 2% of the MA prescription area harvested every 10 years. This time 

period also includes the gypsy moth outbreak of the 1980s and 1990s where salvage harvesting was 

occurring in earnest in some areas of the district. Ninety to 140 years ago, heavy industrial harvesting 

occurred with approximately 43,000 acres harvested over a 50-year period between 1877 and 1927 (this 

represents about two-thirds of the analysis area). This level of harvesting was very common in the 

Appalachian Mountains and in the Southeast to support manufacture of iron and to provide forest 

products to a developing nation. Harvesting appears to have peaked around the turn of the century. The 

oldest stand in MA prescription 13-Mosaics of Habitat is 299 years old. 

The dominant forest stand types in MA prescription 13-Mosaics of Habitat are “white oak-red oak-

hickory” (25,417 acres), “chestnut oak” (10,536 acres) and “chestnut oak-scarlet oak-yellow pine” (6,394 

acres), together comprising 66% of the project area. Pine is the dominant species on approximately 

14,924 acres or about 23% of the project area. Pine species include white pine, pitch pine, Table Mountain 

pine, Virginia pine, and shortleaf pine. 
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A very similar harvesting trend occurred in MA prescription 7G (figure 5) but at a smaller scale. There are 

no forest stands over the age of 158 years old in MA prescription 7G. This is likely due to the more 

accessible nature of these lower lying areas. There is also approximately 100 acres of grassland in the MA 

prescription area. The dominant forest stand types in MA prescription 7G are “white oak-red oak-

hickory” (754 acres) and “chestnut oak-scarlet oak-yellow pine” (279 acres), together comprising 65% of 

the project area. Virginia pine is the dominant species on approximately 253 acres or about 16% of the 

project area. The amount of Virginia pine likely indicates much of that area was previously cleared. 

Shortleaf pine is very uncommon within the project area. The demise of shortleaf pine in the mountains is 

thought to be due largely to a changed fire regime and the fact that it was also a highly sought after timber 

tree in the southern region for lumber and other products. It is thought that shortleaf was in many cases 

“high-graded” out of many mixed hardwood / pine stands. This type of harvesting did not allow enough 

space or light for the species to regenerate itself. 

The Forest Plan provides the following management strategies and desired conditions for the primary 

ecological systems in the project area. These desired conditions are derived from the biophysical settings 

developed in the LANDFIRE model that estimate the distribution of successional stage and canopy cover 

for each ecological system using pre-European settlement rates for disturbances and succession. For more 

information go to: www.landfire.gov. 

Cove Forests 

The Forest Plan management strategy for the Cove Forests is to utilize timber harvest to approach the 

early successional habitat objective since fire is not a common disturbance in this system except in the 

driest of conditions. The greatest stress and threat to this system are invasive plants due to the moist, rich 

soil conditions of these sites.  

DC ESD-07: For Cove Forests, regenerating forests (0-10 years old) comprise around 4% of system 

acreage. Late successional forests (100 years old or older) comprise around 57% of system acreage. Fire 

is not a major disturbance in this system and typically occurs during the driest of conditions when fire 

may back and creep into these areas from upper slopes. Open canopy conditions are present on only about 

9% of the area due to treefall gaps, which are usually the result of downburst wind events and senescence 

or mortality of single trees. On the GWJNF this type is interspersed with the oak dominated systems in 

concave landforms. Cove forests often occupy land along riparian areas and adjacent to upland areas in 

concave landforms at upper ends of watersheds. 

Table 3. Desired structural conditions for Cove Forests 

Structure Early 
Mid-Successional 

Closed Canopy 
Late Successional 

Open Canopy 
Late Successional 

Closed Canopy 

Percent of ecological 
system 

4% 39% 9% 48% 

Age 0-10 11-99 100+ 100+ 

Forest strategies for maintaining and enhancing the oak forests and woodlands systems will integrate the 

use of timber harvest and fire. These management tools can occur independently or together on the same 

acres. The greatest stresses and threats to the oak forest and woodlands system are the lack of open 

conditions needed to establish and maintain oak reproduction and the competition of faster growing 

species due to the exclusion of fire or infestations of non-native invasive species. Fire is used to restore 

and maintain more open canopy conditions and grassland/shrublands. Timber harvest is used to 

http://www.landfire.gov/
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regenerate forests and create more open canopy conditions. Given its importance as a food source for 

many wildlife species, maintaining a high percentage of oak in ages that produce mast is also important. 

Planting American chestnut that is resistant to the Asian chestnut blight is an important restoration activity 

that would occur mostly in these systems.  

Oak Forest and Woodlands  

DC ESD-08: For oak forests and woodlands, regenerating forests (0-15 years old) comprise around 12% 

of system acreage. Fire is a very important component of this system (with a return interval of about 5 to 

15 years) and results in open canopy structure on about 65% of the area. In many of the woodland areas 

native grasses are common. The mid and late successional open canopy represents most of the system 

where frequent low intensity fire and other disturbances such as ice and wind maintains open canopy 

conditions. The late successional closed canopy condition occurs where fire is excluded due to 

topographic and moist fuel conditions resulting in more mesophytic species composition that then makes 

opportunities for fire even more uncommon. 

Table 4. Desired structural conditions for oak forest and woodlands 

Pine Forests and Woodlands 

The use of fire will be the prime strategy for maintaining and enhancing the Pine Forests and Woodlands 

systems. Timber harvest will also be used to a lesser extent for regeneration. Restoration of short-leaf pine 

by planting is a restoration strategy that would be focused on where it historically occurred on the 

landscape. The greatest stresses and threats to this system are lack of disturbance to create regeneration 

and open woodland structure, invasive species including the native pine bark beetle, and climate change 

that could reduce rainfall and make insect outbreaks more common. 

DC ESD-09: For pine forests and woodlands, regenerating forests (0-15 years old) comprise about 13% 

of system acreage. Mid to late successional forests comprise approximately 87% of system acreage. 

Frequent fire occurring about every 3-9 years is a very important component of this system and results in 

open canopy structure on about 80% of the area. 

Table 5. Desired structural conditions for pine forests and woodlands 

Lands within MA prescription 13-Mosaics of Habitat also have the following desired conditions for 

ecological system groups (table 6). 

Structure Early 

Mid-
Successional 

Closed Canopy 

Mid-
Successional 
Open Canopy 

Late 
Successional 
Open Canopy 

Late 
Successional 

Closed Canopy 

Percent of ecological system 12% 7% 10% 57% 14% 

Age 0-15 16-69 16-69 70+  70+ 

Structure Early 

Mid-
Successional 

Closed Canopy 

Mid-
Successional 
Open Canopy 

Late 
Successional 
Open Canopy 

Late 
Successional 

Closed Canopy 

Percent of ecological system 13 3 25 54 5 

Age 0-15 16-70 16-70 71+ 71+ 
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Table 6. Desired conditions for ecological system groups in MA prescription 13-Mosaics of Habitat 

Ecological System Group 
% of Area in 

0-10 Age Class 
% of Area in  

Mid - Late Open Canopy Condition 

Cove Forests 4-6 6-12 

Northern Hardwood Forest 5-7 8-12 

Oak Forests and Woodlands 9-11 60-70 

Pine Forests and Woodlands 9-11 70-80 

 

“Ecological departure” analysis is a term developed by The Nature Conservancy (TNC) to contrast 

current forest structure with the historical natural range of variability (NRV) for the ecological systems. 

Also see appendix 1 for ecological departure by watershed. The Forest Plan desired conditions described 

above are the equivalents of the natural range of variability for those systems. Table 7 and table 8 

compare the key components of the desired conditions for the ecological system groups with the existing 

conditions on NFS lands in the project area. These estimates were developed by TNC (Jean Lorber). The 

estimates include the regeneration and thinning treatments associated with the Rocky Spur and West Side 

EAs that were previously approved under a separate NEPA decision. 

Table 7. Vegetation type, successional stage-canopy distribution, and ecological departure for all forested 
NFS lands within the North Shenandoah Mountain Project Area  

Vegetation Type Early Mid-Closed Mid-Open Late-Closed Late-Open Total 

Pine Desired (NRV) 13% 3% 25% 5% 54% 100% 

Pine Current 1% 7% 0% 90% 1% 100% 

Pine Ecological Departure 1% 3% 0% 5% 1% 90% 

Oak Desired (NRV) 12% 7% 10% 14% 57% 100% 

Oak Current 1% 6% 0% 91% 1% 100% 

Oak Ecological Departure 1% 6% 0% 14% 1% 77% 

Cove Forest Desired (NRV) 4% 39% 0% 48% 9% 100% 

Cove Forest Current 1% 23% 0% 75% 0% 100% 

Cove Forest Ecological Departure 1% 23% 0% 48% 0% 27% 

Note: NRV is historical natural range of variability; desired NRV is from the GWNF forest plan; table is based on 2014 FSVeg data. 

Table 8. Vegetation type, successional stage-canopy distribution, and ecological departure within MA 
prescription 13-Mosaics of Habitat in the North Shenandoah Mountain Project Area 

Vegetation Type Early Mid-Closed Mid-Open Late-Closed Late-Open Total 

Pine Desired (NRV) 13% 3% 25% 5% 54% 100% 

Pine Current 2% 10% 0% 88% 1% 100% 

Pine Ecological Departure 2% 3% 0% 5% 1% 89% 

Oak Desired (NRV) 12% 7% 10% 14% 57% 100% 

Oak Current 2% 8% 0% 89% 0% 100% 

Oak Ecological Departure 2% 7% 0% 14% 0% 77% 

Cove Forest Desired (NRV) 4% 39% 0% 48% 9% 100% 

Cove Forest Current 1% 27% 0% 72% 0% 100% 

Cove Forest Ecological Departure 1% 27% 0% 48% 0% 24% 

Note: NRV is historical natural range of variability; desired NRV is from the GWNF forest plan; table is based on 2014 FSVeg data. 
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The ecological departure analysis shows that the Cove Forests are in relatively good development 

compared to the desired conditions, with the exception that canopies within late successional stands could 

be opened up more. However, both the Oak Forests and Woodlands and the Pine Forests and Woodlands 

ecological systems are considerably departed from their desired conditions within MA prescription 13-

Mosaics of Habitat and across the entire project area. 

As described in the proposed action section, the use of silvicultural methods and prescribed fire are the 

primary activities proposed to move the conditions in MA prescription 7G and MA prescription 13-

Mosaics of Habitat areas closer to the desired conditions in the Forest Plan. Without the proposed project 

actions related to regeneration harvest, thinning, and prescribed fire, these undesirable, departed 

conditions would persist, and the restoration units would not be on a trajectory to meet desired conditions 

as stated in the Forest Plan. This would have implications for both reduced habitat complexity and 

reduced forage quality leading to decreased resilience. 

Fire 

The Forest Plan calls for the creation of more “open canopy” conditions. This can be done by using: a) 

prescribed fire, b) mechanical operations, or c) mechanical and fire together. The desired range of 

stocking (post treatment) is approximately 30 to 60 ft2, or 35 to 75 trees per acre. Numerous studies 

indicate that a considerable portion of the GWJNF was more “open” or park like prior to the late 19th 

century as discussed above. Open conditions promoted grasses, forbs, and shrubs in the understory. 

Frequent ground fires are thought to have maintained these open conditions.  

The proposed prescribed burns are designed to bring these units closer to the desired conditions (open 

woodlands) listed in table 8 and further in this environmental assessment. The purpose and need for the 

proposed treatments include mimicking natural fire behavior to benefit fire-adapted species and to 

improve wildlife habitat for a wide range of species who depend on the juxtaposition of both mature 

overstory and a well-developed grassy/shrubby/herbaceous understory. Proposed burns would: benefit 

fire-adapted species such as box huckleberry, variable sedge, Table Mountain pine, shortleaf pine, and 

pitch pine; reduce fuel accumulation in order to better protect National Forest System land and adjacent 

ownerships from wildfire; reduce undesirable shade-tolerant species (such as red maple, tulip poplar, and 

eastern white pine); and allow for regeneration of desirable species. Periodic prescribed fire can benefit 

oak and pine forests by increasing sunlight to the forest floor and promoting seed germination. A series of 

burns can also promote native grasses and wildflowers, thin crowded forests, and provide food for 

wildlife. Additional discussion of these specific project objectives are described below.  

1. Improvement of Fire Regime Condition Class 

There is a need to change the fire regime condition class on these units from a condition class 3 

towards a condition class 2, and eventually perhaps a condition class 1. Fire regime condition class 3 

is a condition of the landscape that is highly departed from its natural (historical) regime of vegetation 

characteristics: fire frequency, severity and pattern, and other associated disturbances. Fire regime 

condition class 2 defines a condition that has moderately departed from the natural (historical) 

regime, and fire regime condition class 1 defines a fire regime that is within the natural (historical) 

range of variability. Fire regime condition class, developed by the Forest Service with partners in nine 

other land management agencies and nongovernmental organizations, is a “standardized tool for 

determining the degree of departure from natural vegetation, fuels and disturbance regimes.” For 

detailed information on this subject, visit https://www.landfire.gov/frcc/frcc_guidebooks.php. 

Agencies and organizations involved in developing the Fire Regime Condition Class (FRCC) were 

the Forest Service, National Park Service, U.S. Fish and Wildlife Service, The Nature Conservancy, 
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U.S. Geologic Survey, Systems for Environmental Management, Bureau of Land Management, 

Missoula Fire Lab, and Bureau of Indian Affairs. 

2. Oak Regeneration 

As a result of fire suppression over the last several decades, density shade-tolerant species, such as 

red maple, are numerous across both the GWJNF and the North River District. Maple is found on a 

variety of sites ranging from mesic to xeric, occupying much of the understory and midstory of forest 

stands. These shade-tolerant hardwoods are becoming more prominent in the overstory after non-fire 

disturbance events, at the expense of oak and yellow pine species. Maples have an advantage over 

oaks because they can make sizable height growth under a closed canopy, steadily increasing in both 

size and number until a nearly continuous subcanopy (midstory) of vegetation develops (Lorimer 

1984). 

A dense midstory of shade-tolerant trees acts to exclude advanced oak regeneration in the understory 

of mature stands. Oak seedlings have poor initial establishment, slow growth and a high mortality rate 

when there is dense understory vegetation (Van Lear et al. 2000). In order for competitive oak 

regeneration to develop in the understory there must be enough light (but not too much). Loftis (1983) 

demonstrated by mechanically removing much of the midstory (mainly shade-tolerant trees) that oak 

advanced regeneration can develop into large competitive saplings.  

Periodic fires reduce the numbers of shade-tolerant (midstory) trees such as maple, improving light 

conditions for advanced oak regeneration. This allows sunlight to hit the forest floor, creating 

favorable seed germination and seedling establishment for oak species. Established oak seedlings are 

better adapted to withstand low-intensity ground fires with their early resource allocation to root 

growth (Abrams 1992). Established oak seedlings will commonly re-sprout, where many of its 

competitors will be killed or diminished. When gaps are created by disturbance, oak saplings are in a 

good position to eventually make it into the main canopy. Fire can consume thick layers of forest 

floor duff, leaving a more favorable seedbed for caching of acorns. Oak regeneration can survive fire 

more readily than non-oak woody species, so light burning gives young oak trees a competitive edge. 

3. Yellow Pine Restoration  

The lack of fire has also impacted the numbers of yellow pines which occur locally, such as table 

mountain pine, pitch pine, shortleaf pine, and Virginia pine. In many stands the pine component is 

being lost when it was once dominant. Moderate to high intensity fire is important in perpetuating 

pines on these sites. Seed production and dissemination is enhanced with fire, especially for pitch 

pine, because of the serotinous nature of the cones (Burns and Honkala 1990). Litter build-up on the 

forest floor is reduced by fire which prepares a better seedbed for seedling development. These 

species need a fairly hot fire to regenerate and thrive. A low-intensity fire can release the seeds from 

serotinous cones but the resultant seedlings typically survive only where the fire has killed overstory 

trees and there is a thin litter layer. Creating sizable gaps in the canopy along with a reduction of the 

litter layer is required in order to get germination and development of new pine seedlings (Barden et 

al. 1976). Urgency exists in the need for restoration, as the abundance of yellow pine seed sources is 

declining through periodic insect outbreaks and other disturbances (Lafon and Kutac 2003; Elliott et 

al. 2012). 

4. Enhancement of Hard/Soft Mast and Cover   

There is a need to enhance habitat for wildlife, including mast (soft and hard) and cover. Prescribed 

burning rejuvenates and stimulates hard/soft mast species so that they produce mast. It stimulates 

huckleberry, low bush blueberry, and increases herbaceous vegetation and browse. It also rejuvenates 

grass and forb groundcover, thereby improving wildlife habitat. Shade also decreases the vigor, 



Chapter 1 – Purpose and Need for the Project 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
14 

flowering, and fruit production of shrubs such as blueberries and huckleberries. As the amount and 

cover of oak and fruit bearing shrubs decline, the amount of hard and soft mast will decrease and 

negatively affect wildlife species such as grouse, turkey, deer, and squirrels.  

5. Reduction of Fuels  

Several burn areas are near private land and a reduction of fuels is desirable to improve ability to 

contain wildland fires. 

6. Create or Maintain Grass/Forb or Open Woodland Habitat Conditions 

Burning promotes the growth and spread of herbaceous vegetation including native grasses, and 

promotes an open woodland condition dominated by herbaceous plants as a ground cover. 

7. Treatment of Non-native Invasive Species  

The presence and threat of non-native invasive plants has increased over time, particularly in areas 

where the forest canopy has opened. Therefore, this decision will involve treatment of non-native 

invasive species. As stated previously, the treatment and impact analysis of the use of herbicides to 

treat non-native invasive species will tier to the George Washington and Jefferson National Forest 

Non-Native Invasive Species Environmental Assessment (USDA 2010). 

Desired Conditions  

The Forest Plan provides desired conditions for each of the 29 management prescription areas. Each 

management prescription specifies different desired conditions, suitable uses, and allowable activities 

(Forest Plan 1-1). The burn units in this project are distributed across 3 management prescription areas. 

Use of prescribed fire is allowable in each of the prescription areas to meet various desired conditions.  

The proposed burns cover numerous management areas; however some themes are carried through most 

management areas. For example, one goal of the Forest Plan is to create more open woodlands. Created 

and maintained largely by periodic fire disturbance regimes, open woodlands are characterized by an 

overstory of trees that are spaced far enough apart to allow sunlight to reach the forest floor (Forest Plan 

2-13). This allows the development of a grassy/shrubby/herbaceous understory more typical of early 

successional forest and grassland/shrublands. Many species depend on the juxtaposition of both a mature 

overstory and a well-developed grassy/shrubby/herbaceous understory for their life cycle needs. In this 

structural condition, canopy openings range from individual or multiple tree gaps to widely spaced trees 

with open-grown crowns (Forest Plan 2-13).  

Landscape Existing Conditions 

The forest resources within these areas are still primarily comprised of upland hardwoods, with some 

areas of mixed yellow pine/hardwood stands. The more mesic sites support northern red oak, yellow 

poplar, chestnut oak, black oak and red maple. Drier, more westerly aspects typically support chestnut 

oak, black oak and scarlet oak mixed with stands that are dominated by a notable pitch and table 

mountain pine component.  

With decades of fire exclusion, forest structure and composition has changed, and will continue to do so. 

Oak-dominated forests are being replaced by more shade-tolerant species, such as white pine, red maple, 

and striped maple. Table mountain pine, pitch pine, and even oak (all fire-adapted and/or fire-maintained 

species) are in sharp decline over most of their natural range. Rhododendron, which should be located in 

moist north-facing drainages, is now encroaching onto upper, drier slopes.  
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Today, prescribed burning is used to mimic early Native American, European settler, and lightning caused 

fires to recreate historic conditions. Some wildfires are also managed less aggressively, when conditions 

allow this to be done safely. A 2016 analysis, conducted by TNC, of all burn units in the North Zone (>20 

units) it was found that a single burn created small amounts of early successional and open woodland 

habitat – 5 percent and 4 percent of burned acreage, respectively. In units with multiple burns, these 

habitats increased slightly again, although sometimes early successional increased dramatically. 

Even with the prescribed burning done to date, the condition of habitat structure and composition of 

vegetation does not yet meet the desired future condition listed in the Forest Plan (table 4). When 

compared to the desired future conditions (table 4), most GWJNF landscapes are still somewhat deficient 

in early successional habitat and very deficient in open woodland habitat. Overall, overstory density is 

still too high, with most of the landscape in a closed-canopy condition. Field data show that shade-

tolerant and fire-intolerant trees and shrubs still have abundant reserves in their root systems to sprout 

vigorously once top killed and must be burned repeatedly to be suppressed or eliminated.  

 

Figure 7. Desired conditions with open vegetation and diverse understory (photo credit Kevin Kyle) 

Terrestrial Species Habitat 

The majority of the North Shenandoah Mountain Project area consists of a forest matrix of old forest with 

about 82% of all timber stands (in all MA prescriptions) being over 100 years old. Only 1% of the project 

area is young or in early age classes (0-20 years). This acreage does not include the 238 acres of 

permanent grassy wildlife clearings, linear strips and old field habitats that provide foraging areas for 

young turkey, songbirds, deer, and small mammals.  

Current condition, described in terms of ecological system diversity, is discussed in the Vegetation 

Section. The most common tree species found in the overstory include red oak, chestnut oak, white oak, 

scarlet oak, black oak, red maple, mockernut hickory, with scattered eastern white, short-leaf, Virginia, 

and pitch pines. Examples of common species found in the midstory include: serviceberry, black gum, 

sassafras, eastern white pine, grape, witch hazel, white oak, chestnut oak, red maple, scarlet oak, 
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mockernut hickory, black locust, mountain laurel, tree of heaven (ailanthus), deerberry, and dogwood. 

Examples of common groundcover species include: vaccinium species (blueberry family), bracken fern, 

corymbed spirea, deerberry, dwarf iris, sassafras, Virginia creeper, spotted wintergreen, Christmas fern, 

hog peanut, grasses, common blue violet, trailing arbutus, sericea lespedeza, bellwort, yellow stargrass, 

striped maple, downy rattlesnake plantain, botrychium, whorled loosestrife, dewberry, minibush, 

serviceberry, poison ivy, greenbrier, Indian cucumber root, hay-scented fern, wild yam, Japanese stilt 

grass and teaberry. The mixture of vegetation is typical of acidic soils developed over sandstone and shale 

bedrock in the Ridge and Valley portion of the Appalachian Mountains and typical nonnative invasive 

plant species that have invaded these natural systems. 

Old agricultural fields (72 acres) still existing on NFS lands within the project area have been maintained 

over the years to provide important permanent open, herbaceous habitat for wildlife. They are largely 

influenced by past cultural activities and consist of dense sod (fescue) or fields of annual and perennial 

herbs, grasses, woody shrubs and tree seedlings. Old fields provide food and cover for a variety of 

wildlife species. In most cases within the North Shenandoah Mountain Project area, the shrubs planted in 

the past were non-native invasive plant species, such as autumn olive or bicolor lespedeza. To provide 

some additional early successional open habitat, permanent wildlife openings (or wildlife clearings) were 

established within the past 25 years across the project area through previous timber sales which provide 

small patches of permanent grassland/forb habitat for wildlife cover and forage. Permanent openings are 

used by a variety of wildlife, both game and non-game species. Most of these previously established 

grassy clearings are between 0.25-1.5 acres in size and occur as “islands” within the forested landscape, 

usually through the conversion of old timber landings. About 146 acres of small wildlife openings within 

the project area are currently mowed semi-annually to keep them in an open, early successional 

vegetation stage, along with 20 acres of linear strips accessing these clearings. Many of these wildlife 

openings have been invaded by non-desirable or non-native invasive plant species over time, and need to 

be restored to native grasses and forbs that provide high quality nutrition and cover for many wildlife 

species. 

Permanent open grass/forb and shrub habitats are important elements of early successional habitat. 

Maintained grassy openings such as old fields, wildlife clearings and linear strips provide nutritious green 

forage in the winter and early spring and seeds during late summer and fall. Because of the abundance of 

insects and herbaceous plants produced in these open habitats, they are especially important as brood 

rearing habitat for young turkeys (Nenno and Lindzey 1979, Healy and Nenno 1983). A number of 

disturbance-dependent birds, such as northern bobwhite, field sparrow, golden-winged warbler, and blue 

winged warbler, are associated with old field habitat (Hunter et al. 2001). Abandoned fields are important 

for rabbits, deer, turkey, woodcock, and many small mammals as well. Woodcock use old fields as 

courtship, feeding, and roosting sites (Straw et al. 1994; Krementz and Jackson 1999). The benefits of 

permanent openings to white-tailed deer are well documented as well. Permanent openings, especially 

those containing grass-clover mixtures, are used most intensively in early spring, but also are an 

important source of nutritious forage in winter, especially when acorns are in short supply (Wentworth et 

al. 1990; Kammermeyer et al. 1993). According to the Forest Plan, open areas (including permanent and 

semi-permanent grasslands, shrublands, wildlife clearings, and old fields) are to occupy ideally around 

4% of the project area. Currently, permanent open areas including old field habitat, wildlife openings and 

linear strips make up 238 acres or 0.2% of the North Shenandoah Mountain Project area. 

Complexes of woodlands, savannahs, and grasslands were once a frequent occurrence across the 

southeastern landscape, maintained with frequent fire on xeric ridge-tops and south-facing slopes 

(DeSelm and Murdock 1993; Delcourt et al. 1998). Woodlands are open stands of trees, generally forming 

25 to 60 percent canopy closure (Grossman et al. 1998) and may be of pine, hardwood (typically oak), or 
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mixed composition. Savannahs are usually defined as having lower tree densities than woodlands; 

grasslands are mostly devoid of trees. All of these conditions typically occurred in mixed mosaics within 

a fire-maintained landscape (Vander Yacht et.al., 2017). In all cases, a well-developed grassy or 

herbaceous understory is present. Because existing woodland, savannah, and grassland complexes are 

rare, do not conform to existing definitions of community types, and are not consistently tracked, the 

current acreage of these two habitat types is not well-documented. Woodlands and savannahs are expected 

to occupy the driest sites of the dry and xeric oak forest, woodland, and savannah and the xeric pine and 

pine-oak forest and woodland community types. These community types are most likely to occupy sites 

that historically supported woodlands and savannas when fire was frequently on the landscape (Forest 

Plan 2014, Vander Yacht et. al., 2017). 

Forest Plan objectives for terrestrial species habitat are: 

OBJ SPD-2: Maintain at least 2,700 acres of grassland habitat. Maintain all current areas that are greater 

than 40 acres in size in patches at least that size, or greater. Maintain all current areas that are greater than 

100 acres in size in patches at least that size.  

OBJ SPD-4: Approximately 18,000 to 30,000 acres of forest will be in the 0-10 year age class from 

regeneration harvest at the end of the first decade.  

OBJ SPD-5: Restore and maintain 12,000 to 20,000 acres of forest in open woodland conditions through 

the use of wildland fire on an annual basis. 

Without the restoration treatments described later in Chapter 2, these habitat features would not meet the 

extent or condition described in the Forest Plan (2014). 

Aquatic Species Habitat 

The North Shenandoah Mountain Project area contains more than 78 named and unnamed creeks, totaling 

over 676 miles of potential aquatic stream habitat on NFS and private land. The North Shenandoah 

Mountain area also includes 123.7 acres of lake/ponds, with 23.5 of that being on NFS lands. There are 

many flood control reservoirs in the area on private land in West Virginia. The largest body of water on 

the national forest is Slatelick Reservoir at 11.5 acres, but there are numerous small wetlands, springs, 

seeps, and waterholes in the area. These provide habitat for many of wetland plants and animals. Slatelick 

Reservoir is a stocked trout fishery. Camp Run Reservoir in West Virginia is an 8-acre warm water 

fishery.  

Impaired Streams  

Several streams in the North Shenandoah Mountain area are on the impaired streams list; these are 

discussed in chapter 3 in the hydrology and aquatics sections of the EA.  

Waterholes 

Water sources are typically sparse, especially in higher elevations. Constructed waterholes are often 

ephemeral, however, these areas can provide drinking water sources for wildlife and important wetland 

sources for amphibian breeding. These are lacking in the planning area, because this part of the forest is 

relatively dry. 

Roads Impacts 

Many existing roads are within riparian corridors; some have been poorly maintained and are causing 

resource damage, including sediment delivery, erosion, and aquatic organism passage barriers.  
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Wood Turtle Habitat 

The two primary species associated with the project area that depend on aquatic habitat include the wood 

turtle and wild brook trout. The wood turtle (Glyptemys insculpta) is on the Region 8 Regional Forester’s 

list of sensitive species for the Southern Region on the George Washington and Jefferson National 

Forests. The wood turtle is associated with aquatic, riparian, and adjacent upland habitats. Since they 

spend warmer months foraging and nesting in upland areas, they are sometimes considered a forest 

species, however they use a wide variety of habitats including swamps, bogs, wet meadows, upland fields 

and pastures. They over-winter in aquatic habitat using clear rivers, streams, and creeks with hard sand or 

gravel bottoms and a moderate current.  

The Forest Plan contains direction to manage watersheds with known populations of wood turtles to 

maintain or enhance the terrestrial summer foraging habitat, nesting habitat and overwintering habitat of 

wood turtles, and to minimize human interactions, such as motorized vehicle use and recreation. 

Forest Plan desired conditions and goals for the wood turtle are: 

DC SPD-13: Watersheds with known populations of wood turtles are managed to maintain or enhance the 

terrestrial summer foraging habitat, nesting habitat and overwintering habitat of wood turtles. Human 

interactions, such as motorized vehicle use and recreation, are managed to minimize impacts to wood 

turtles. 

The following goals and strategies apply to perennial streams, seeps, riparian areas, and adjacent upland 

areas on the Forest (GW) within the range of the wood turtle. Currently, this range includes the North 

Fork Shenandoah and the South Fork of the South Branch of the Potomac River and the Cacapon River 

watersheds on the Lee and North River Ranger Districts. 

 Goal 1. Watersheds are managed to maintain or enhance the terrestrial summer foraging habitat of 

wood turtles. 

 Goal 2. Watersheds are managed to maintain or enhance the nesting habitat of wood turtles. 

 Goal 3. Watersheds are managed to maintain or enhance the overwintering aquatic habitat of wood 

turtles. 

 Goal 4. Human interactions, such as motorized vehicle use and recreation, are managed to minimize 

impacts to wood turtles. 

Currently, wood turtle nesting habitat is a limiting factor in the planning area. Further, recreation impacts 

near riparian areas have had negative impacts to wood turtle habitat and related aquatic resources. This 

project would address these impacts via the proposed actions in Chapter 2 related to road 

decommissioning, riparian restoration, and implementation of wood turtle nesting habitat outside of 

riparian areas. 

Trout Streams 

Brook trout are the aquatic Management Indicator Species (MIS) for cold water habitat and serves as an 

indicator of stream acidification and changes in stream temperatures. They were chosen as a Biological 

Community and Demand Species Indicator. The Plan contains direction to protect and restore riparian 

forests to moderate changes in stream temperature, maintain stream bank stability, and provide instream 

habitat, particularly in key native brook trout streams. Habitat objectives for brook trout include water 

temperature below a maximum temperature of 69 degrees Fahrenheit, dissolved oxygen values greater 

than 7.0 parts per million, and sedimentation rates that are in equilibrium with the watershed and stabilize 
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or improve the biological condition of the stream. Optimal habitat would also include greater than 200 

pieces of large woody debris per stream mile.  

The Virginia Department of Game and Inland Fisheries uses a method of classifying trout streams based 

on aesthetics, productivity, resident fish population and stream structure. Classes I through IV rate wild 

trout habitat; classes V through VII rate cold water habitat not suitable for wild trout but adequate for 

year-round hold-over of stocked trout. The stream miles in each class are summarized in table 9. 

Table 9. Summary of North Shenandoah Mountain Project Area coldwater stream habitat  

Class* Project area (miles) NFS lands (miles) 

II 15.20 13.37 

III 13.82 10.79 

IV 94.46 48.27 

V-VIII 2.19 1.85 

West Virginia wild brook trout stream 9.06 5.64 

Total Cold Water Fisheries 134.73 79.92 

* Virginia Department of Game and Inland Fish and West Virginia Department of Natural Resources Classification. 

Desired conditions for aquatic systems within the riparian corridor: 

DC 11-15: Streams are in dynamic equilibrium; that is, stream systems normally function within natural 

ranges of flow, sediment movement, temperature, and other variables. The geomorphic condition of some 

channels may reflect the process of long-term adjustment from historic watershed disturbances (e.g. past 

intensive farming or logging practices). The combination of geomorphic and hydrologic processes creates 

a diverse physical environment, which, in turn, fosters biological diversity. The physical integrity of 

aquatic systems, stream banks and substrate, including shorelines and other components of habitat is 

intact and stable. Where channel shape is modified (e.g. road crossings), the modification preserves 

channel stability and function. 

DC 11-16: The range of in-stream flows is maintained to support channel function, aquatic biota and 

wildlife habitat, floodplain function, and aesthetic values. Water uses and other modifications of flow 

regimes are evaluated in accordance with the national Forest Service in-stream flow strategy and site-

specific analysis. 

DC 11-17: Water quality remains within a range that ensures survival, growth, reproduction, and 

migration of aquatic and riparian wildlife species; and contributes to the biological, physical, and 

chemical integrity of aquatic ecosystems. Water quality meets or exceeds State and Federal standards. 

Water quality (e.g. water temperature, sediment level, dissolved oxygen, and pH) will be improved where 

necessary to benefit aquatic communities. 

DC 11-18: Floodplains properly function as detention/retention storage areas for floodwaters, sources of 

organic matter to the water column, and habitat for aquatic and riparian species. Modification of the 

floodplain is infrequent but may be undertaken to protect human life and property or to meet other 

appropriate management goals (e.g. restoration). There may be evidence of some roads, trails, and 

recreation developments. Some wetland habitats may show signs of restoration. 

DC 11-19: The biological integrity of aquatic communities is maintained, restored, or enhanced. Aquatic 

species distributions are maintained or are expanded into previously occupied habitat. The amount, 

distribution, and characteristics of aquatic habitats for all life stages are present to maintain populations of 
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indigenous and desired non-native species. Habitat conditions contribute to the recovery of species under 

the Endangered Species Act. Species composition, distribution, and relative abundance of organisms in 

managed habitats are comparable to reference streams of the same region. Some streams and lakes, 

however, may be stocked with non-native fish by the respective State natural resource agency. 

Increasing the number of connected stream miles increases the health and resilience of local fish 

populations. Cold water species, such as brook trout, have been a priority for maintaining connected 

habitat, especially in the face of potential stream warming or more frequent extreme weather events that 

could isolate populations. The ability to re-colonize and move to refugia is becoming increasingly 

important as suitable habitat changes or disappears. Road crossings are often a barrier for aquatic 

organisms because culverts can create a jump barrier, velocity barrier, or depth barrier, or all three. They 

are often under-sized, restrict the natural hydrology and can become blocked. The subsequent road 

washout not only deposits sediment into the stream, it can be hazardous, and it is a costly to repair.  

Without the proposed project actions regarding installation of aquatic organism passage crossings and 

actions like road decommissioning and riparian restoration, brook trout would continue to experience 

greater risk of impacts from conditions within the planning area. 

Watershed Conditions 

Priority watersheds are identified in the Forest Plan as those watersheds with sensitive aquatic resources, 

currently identified water quality concerns due to private land or natural causes (impaired streams), and/or 

public water supplies. These watersheds are a priority for inventorying soil and water improvement needs, 

restoring streams and streamside systems to fully functioning systems, restoring habitat for sensitive 

aquatic and riparian species, addressing opportunities to reduce impacts from roads through relocation or 

decommissioning, and evaluating any new proposals for special uses that could affect water quality (Plan, 

p. 2-2). The project area includes the following five priority watersheds: Capon Run-North Fork 

Shenandoah River, Little Dry River, Skidmore Fork-Dry River, Black Run-Dry River, and Hawes Run-

South Fork South Branch Potomac River (figure 1). Dry River-Riven Rock and the North River water 

systems provide drinking water for the City of Harrisonburg, Virginia (Plan, p. 2-3.) The Virginia 

Department of Environmental Quality (DEQ) has identified Dry River 11.7 miles upstream of its 

confluence with North River as a public water supply for Harrisonburg. See figure 8 for locations of 

priority watersheds and impaired streams. Refer to table 10 for key characteristics of priority watersheds 

in the project area. 

The following desired conditions for watersheds are in the Forest Plan: 

DC WTR-01: Watersheds within the Forest are resilient, have intact hydrologic function, and support the 

quality and quantity of water necessary for channel maintenance, aquatic habitats, riparian habitats and 

beneficial water uses, including public water supplies. Watersheds are not contributing sediment to 

streams at levels which adversely impact downstream uses, riparian ecosystems and aquatic lifecycles. 

Beavers provide a variety of beneficial watershed functions where their presence does not conflict with 

other desired conditions. 

DC WTR-02: The identified reference watersheds remain in a relatively undisturbed condition, with a low 

level of human intervention or impact. These areas retain a natural, forested appearance shaped primarily 

by natural processes. Uneven-aged forest communities with intermediate to high shade tolerance 

dominate the area. Landscapes feature a structurally diverse older aged forest community with a 

continuous forested canopy, with the exception of gaps created by storms, insects, diseases, and/or fire. 

Insects and diseases play a role in shaping future species composition and successional stages across these 
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areas. Streams within reference watersheds have water quality conditions considered to be representative 

of the ecological sub-section under relatively undisturbed, natural situations. 

DC WTR-03: Channeled ephemeral streams maintain their hydrologic function and the areas adjacent to 

these streams retain their ability to filter sediment from upslope disturbances while achieving the goals of 

the adjacent area. 

As indicated, the current conditions with impaired water quality parameters and watershed condition 

classes listed as functioning-at-risk do not meet the desired conditions as described by the Forest Plan. 

These conditions have further negative implications for other species such as brook trout that utilize these 

systems. Without the actions proposed under this analysis, these undesirable conditions are likely to 

persist.  
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Table 10. Key characteristics of priority watersheds in the project area 

1. “Brook Trout” refers to watersheds with intact brook trout populations, based on the Eastern Brook Trout Joint Venture analysis.  

2. “303d” refers to water quality impairments on NFS lands, as determined by the state, in accordance with Section 303d of the Clean Water Act. Exceptional waters, as designated by the 
states, in accordance with the Antidegradation Policy of the Clean Water Act. 

3. Watershed Condition Class: In the Forest Service’s Watershed Condition Framework process, all watersheds with at least 5% Forest Service ownership were assessed and placed in one 
of three Condition Classes: Class 1 – Functioning Properly; Class 2 – Functioning at Risk; and Class 3 – Impaired Function. All watersheds on the George Washington National Forest are 
in Class 1 or Class 2. 

4. NA indicates not applicable 

 

Watershed Name 
Total 
Acres 

Percent 
NFS 

lands 

Threatened, 
Endangered, 

Sensitive, 
Locally Rare 

Species Municipal 
Brook 
Trout1 

303d2 

Biologic at 
Risk 

303d Acid 
Deposition 

303d 
Recreation 

Exceptional 
Waters 

Watershed 
Condition 

Class3 

Black Run-Dry 
River 

21,837 93% 1 x x NA x NA NA 2 

Capon Run-North 
Fork Shenandoah 

River 
31,060 54% 1 NA x x NA NA x 2 

Skidmore Fork-
Dry River 

24,884 85% NA x x x x NA NA 2 

Little Dry River 20,128 78% NA NA x NA x x NA 2 

Hawes Run-South 
Fork South 

Branch Potomac 
River 

21,094 47% 1 NA NA x NA NA x 2 
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Figure 8. Locations of priority watersheds and impaired streams 
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Transportation System 

Roads provide important and necessary access opportunities for recreation and vegetation treatments, 

including re-entry for maintenance actions, or access for fire-fighting. Roads also allow dispersed 

recreation opportunities, scenic driving, and provide important haul routes and public access. 

There are a number of Forest Service system roads in the project area that are located within the riparian 

or stream corridors, or that cross streams numerous times and cause sedimentation problems. The Forest 

Plan has direction that such roads within priority watersheds that have sensitive aquatic species (such as 

trout), currently identified water quality concerns, and/or public water supplies would be a priority for 

decommissioning. In 2015, the Forest went through an extensive Travel Analysis Process (TAP) to 

evaluate Forest Service system roads to identify benefits, problems and risks to ecological and economic 

resources, and management opportunities. The TAP report (herein incorporated by reference) identified 

160 miles of system roads for potential decommissioning, and the Forest Plan has direction to 

decommission 100-200 miles of system roads and unauthorized roads over the next ten years. Priorities 

for decommissioning are roads causing resource damage and roads in priority watersheds.  

The following is a description of desired conditions for roads and facilities: 

DC RDF-01: A minimal transportation system is provided that supplies safe and efficient access to the 

GWJNF for forest users while protecting forest resources. The desire for motorized access to the Forest is 

balanced against conflicting goals of providing for certain types of diverse wildlife habitat and non-

motorized recreation use. Roads serve a variety of needs including access for recreational purposes, fire 

protection, vegetation and wildlife management, access to facilities, access to private land inholdings, and 

energy and mineral development. 

DC RDF-02: Public motorized access occurs only on designated roads and trails and as indicated on the 

motorized vehicle use map (herein incorporated by reference). Motor vehicle designations include 

parking along designated routes and at facilities associated with designated routes when it is safe to do so 

and when not causing damage to National Forest System resources. 

DC RDF-03: Roads that are no longer needed have been decommissioned. Roads that are not needed for 

an extended period of time have been closed, stabilized and have native vegetation cover. 

DC RDF-04: Permanent vegetation is established on roadbeds of intermittent service roads. Cut and fill 

slopes of all roads have permanent vegetation established. 

DC RDF-05: Facilities reflect the natural and cultural landscape, and provide optimal service to 

customers and cooperators. They are in good condition, safe, clean, structurally sound, energy efficient 

and accessible to all users. 

The District considered these factors and tried to balance needs in the planning area when developing the 

list of roads actions. Implementing the decommissioning, reconstruction, construction, and maintenance 

actions proposed in this project would start to move the transportation system toward conditions 

described in the Forest Plan.  

Summary Need for Action 

As indicated above under the existing and desired future conditions section, units in the planning area are 

in a condition that has departed from, and/or is inconsistent with desired conditions in the Forest Plan. 

Fire, wind, and ice damage were previous disturbance regime drivers that affected about 10% of the 



Chapter 1 – Purpose and Need for the Project 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
25 

landscape and typically occurred in 5-20-acre blocks. These mosaics increase biodiversity in the area, and 

early seral species can increase the carrying capacity of species that benefit from open habitat or early-

seral habitat types (Harper et.al., 2016). Fire was an important system driver that has been removed from 

the landscape for some time (Delcourt et.al., 1998; Vander Yacht et.al., 2017). Additionally, invasive 

species are a more recent threat to habitat biodiversity and landscape resilience. Under climate change 

conditions and current stand trajectories, these risks are likely to persist. Therefore, active management, 

including commercial, non-commercial, and prescribed fire vegetation treatments are required in order to 

address conditions in the planning area. 

To move toward the desired ecological systems diversity and species diversity, there is a need to establish 

more early-successional, younger forests and to improve stand health, vigor and diversity via thinning. 

There also is a need to create additional open habitat that is lacking for certain species. This, in turn, 

would provide forest products to the local economy. To move toward the desired conditions for 

watersheds, there is need to replace impassible culverts with structures that are passable for aquatic 

organisms, and to decommission several Forest System roads that are no longer needed, or that are 

causing stream sedimentation. 

Activities such as timber harvest, prescribed burns, wildlife clearings and other applicable habitat 

management techniques would primarily promote ecological restoration by: 1) promoting desired 

structural conditions for ecological systems, 2) promoting oak and pine reproduction, 3) enhancing habitat 

conditions for declining early successional species and other species of greatest conservation need in 

Virginia and West Virginia, 4) restoring low diversity stands and systems severely altered from their 

historic range of variability (e.g., stands <40 years old, systems converted to white pine plantations, fire-

dependent systems), and 5) promoting resilient ecological systems capable of absorbing negative effects 

associated with various natural and human-caused stresses. 

Other management activities, such as culvert removal and replacement of standard culverts with crossing 

structures that allow for full passage of all aquatic organisms would primarily serve to promote watershed 

restoration by improving connectivity of streams. Road maintenance, road decommissioning, and habitat 

creation also would improve conditions for aquatic species. 
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Chapter 2 – Proposed Action and Alternatives 

Introduction 
This chapter explains how the Forest Service informed the public of the proposed action, the public 

response, and alternative development. The interdisciplinary team designed the alternative to respond to the 

resource needs of the project area as well as specific project issues and concerns identified through the 

public collaboration process. This chapter also includes a description of specific design criteria and 

mitigation measures that would be applied. Alternatives considered but eliminated from detailed analysis are 

also briefly described. 

Scoping and Public Input 
Public participation and collaboration is a key part of the planning process for the North Shenandoah 

Mountain project. Public meetings were held on March 16 and April 18, 2016, July 26, 2017 and June 5, 

2018. Public field trips occurred on May 25, August 11, and August 25, 2016. Working groups focused on 

recreation, aquatics, vegetation also were loosely formed in order to inform the project development process. 

Specific working group meetings including members of the collaborative contributed to project 

development, especially related to location of specific units and prescriptions during on-the-ground field 

trips.  

The George Washington National Forest collaborative that emerged during the revision of the Forest Plan is 

referred to as the GWNF Stakeholders Group and included: The Nature Conservancy, Southern 

Environmental Law Center, Sierra Club, Virginia Department of Game and Inland Fisheries, Southern 

Appalachian Forest Coalition, National Wild Turkey Federation, Ruffed Grouse Society, International 

Mountain Bicycling Association, Virginia Wilderness Committee, Virginia Forestry Association, Trout 

Unlimited, Shenandoah Mountain Touring, Friends of Shenandoah Mountain, Virginia Forest Watch, 

Shenandoah Valley Bicycling Coalition, Mount Pleasant Forestry, Greif Packaging, Virginia Loggers 

Association, Quality Deer Management Association, and other groups. After the Forest Plan revision was 

complete, this group remained loosely associated and continued to work on additional projects, including the 

Lower Cowpasture Project on the Warms Springs Ranger District, as well as this project. However, the 

collaborative has no official convener, nor is the Forest Service an official member. Information generated 

by the group has been shared publically on the Forest Service project website (accessible at this link 

https://www.fs.usda.gov/detail/gwj/landmanagement/projects/?cid=fseprd495600). 

Scoping is the process of gathering comments about a site-specific proposed federal action to determine the 

scope of issues to be addressed and for identifying the unresolved issues, which are related to the proposed 

action (40 CFR 1501.7). Scoping was conducted by the District interdisciplinary planning team to gather 

information about the project area and to identify the issues and concerns related to the proposed action. A 

scoping letter and maps went out for a 30-day public comment period on September 15, 2017 to interested 

and affected agencies, organizations, and individuals informing them of the proposed action and requesting 

their input. Forty-eight letters and emails were received in response to the scoping.  

Project Issues 

Comments were classified into two categories: 

Project Issues – These issues are relevant to the project and are carried forward in the environmental 

analysis. Project issues can inform the development of an alternative and be considered in the effects 

analysis and/or considered in additional project design features or mitigation measures. 

https://www.fs.usda.gov/detail/gwj/landmanagement/projects/?cid=fseprd495600
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Non-Project Issues – These issues are not relevant to the project, usually for one of the following reasons: 

a) beyond the scope of the proposed action; b) have already been decided by law, regulation, policy or the 

Forest Plan; or c) are conjectural or not supported by scientific evidence. 

Comments were grouped into the following categories: 1) additional project design feature or mitigation 

measure; 2) a modification of the proposed action; 3) a new alternative; 4) consideration in the effects 

analysis; 5) new information to be considered; 6) further explanation or rationale is requested; 7) 

consideration for monitoring; or 8) a request for additional information.  

The project record documents the comment content analysis and issue identification process. Disclosures of 

many environmental effects are already required by law, regulation, policy or direction set in the Forest 

Plan. Issues related to these effects will not be specifically listed below but are addressed in chapter 3, the 

environmental consequences section. In addition, a number of comments were suggestions for minor design 

features, such as feathering the transitional edge between wildlife openings and adjacent mature forest, and 

these comments are not specifically identified as project issues. The following list identifies the project 

issues associated with the North Shenandoah Mountain Project.  

The following issues were generated based on internal review, agency consultation, and public comments 

received during the scoping period.  

1. Timber harvesting, road construction, prescribed burning, and dozer line construction could create open 

areas that will encourage the establishment and spread of nonnative invasive weeds, which could result 

in the need for long-term, costly follow-up monitoring and treatment.  

2. Timber harvesting on steep slopes with sensitive soils could lead to erosion and slope stability issues. 

3. There is mounting evidence linking glyphosate (a broad spectrum systemic herbicide) to many human 

illnesses, including cancer. Herbicide effects to human health should be updated and not relied upon 

from the references used in the Forest-Wide Non-Native Invasive Plant Control EA in from 2010.  

4. The ground disturbing project activities may affect the roadless characteristics of several Virginia 

Mountain Treasure areas and the Beech Lick potential wilderness area within the project area.  

5. Temporary road construction could have negative impacts to hydrology, springs and seeps, streams, 

wildlife, geology, caves, motorized use, non-motorized and primitive backcountry users, invasive and 

non-native plants, native plants, cultural resources, and other key resources. 

6. Timber harvest and prescribed fire could reduce carbon sequestration and affect resiliency to climate 

change.  

7. The smoke from prescribed burning could create air pollution and have impacts on the health of local 

citizens who have breathing issues and local livestock.  

8. The economic costs of all project activities, including long-term needs after implementation, should be 

disclosed.  

9. Sedimentation from the ground disturbing project activities could impact the five priority watersheds, 

including a municipal watershed, in the project area.  

10. Prescribed burning could impact the Cow Knob salamander and the wood turtle.  

11. The Cow Knob salamander is known to occur outside of the Shenandoah Mountain Crest MA 

prescription so surveys should be conducted for presence before ground disturbance.  

12. Some species occurring at the southern margin of their range could be impacted by the project activities 

with respect to future changes in climate.  
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13. The scope and scale of the proposed activities for a large landscape may not be achievable with current 

Forest Service capabilities. This may lead to conflicting outcomes and the advancement of some Forest 

Plan desired conditions over others during implementation, e.g. non-native invasive species treatment 

and shortleaf pine restoration.  

14. The proposed timber harvest acreage, at two percent of the total acres of MA prescription 13-Mosaics of 

Habitat, does not meet the Forest Plan objectives for early successional habitat.  

15. The proposed vegetation management activities do not implement the Forest Plan’s desired conditions 

that state there is a greater need for open canopy conditions in mid- and late-successional habitats than 

for the creation of early successional habitat. 

16. The access for timber harvest through the use of existing roads first, then temporary roads if needed, 

should be favored over new system road construction to meet the Forest Plan’s management approach to 

decrease the miles of system roads.  

17. The integrated use of timber harvest and prescribed fire to meet the desired conditions of the Forest Plan 

for ecological restoration should have monitoring objectives identified.  

Alternative Development Process 
This project considered two alternatives – an action alternative and a no-action alternative. Alternatives also 

were vetted internally, but no issues arose that that could not be reconciled or that warranted developing an 

additional alternative  

Alternative 1 – Proposed Action 

The project proposes to treat about 9,243 acres over an approximately 103,000-acre planning area. This 

would result in about 52,110 CCF (hundred cubic feet) of saw timber and small-diameter forest products 

within sale areas of approximately 3,878 acres. The following discussion includes actions to achieve desired 

restoration conditions in the project area. It also includes a description of connected actions that are required 

in order to accomplish certain treatments. Actions like temporary road creation and dozer lines are 

dependent on other actions in order to occur. Roads would only be constructed to provide stand access, and 

dozer lines would only be implemented to contain burn units; neither would be constructed on their own. 

Logging system methods such as ground-based logging is another example of connected actions. 

Boundaries, mileages, prescriptions, and acres proposed for restoration treatments are approximate. If 

proposed actions are approved, it may be necessary to refine some prescriptions during the layout phase of 

implementation. Although diligent silvicultural surveying was accomplished in most treatment areas, with 

large landscape scale projects it is very difficult to visit every acre of those areas. Boundaries would be 

further refined and may be adjusted during field layout (of silviculture units, burn blocks, road prisms, 

habitat features, etc.) to best reflect conditions on the ground while remaining consistent with analysis and 

design elements for the project. There also may be cases where unit prescription descriptions, boundaries, 

skid trails, or temporary roads could be measurably shifted or substituted to account for unforeseen site 

conditions (e.g. changing a proposed logging system, adjusting the amount of acres treated in specific 

locations, adjusting prescriptions, moving the trail or road, or moving outside of the original unit boundary). 

In such situations, specialists would verify and confirm that the unit boundary shift, acreage substitution, or 

other minor adjustment would not measurably increase the originally-indicated effects determination for the 

resource condition impacted. Specialists would further verify and confirm that any field adjustments would 

remain consistent with the Forest Plan as well as other related compliance documents (Endangered Species 

Act and State Historic Preservation Office consultations, etc.). 
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Proposed Vegetation Treatments 

Reforestation 

In appropriate locations and units described below, disease-resistant American chestnut would be planted as 

a minor species component (<2,000 over entire area). This would occur in cooperation with the Forest 

Service Southern Research Station. 

Thinning Treatments 

Approximately 2,027 acres would be thinned (comprised of variable density thinning and savannah creation, 

see acreage breakdown below) to various stocking levels based on site-specific objectives described below. 

Based on the site specific objectives, variable thinning will reduce stand basal stocking by 40 to 75%. The 

objective is create “open” canopy conditions over a large area to encourage the growth and development of 

understory vegetation such as grasses, forbs, and shrubs. Residual stocking would vary across units to create 

diverse conditions, including maintaining patches of closed-canopy forest. 

1. Leave trees would generally be co-dominant and dominant trees and meet one of three criteria: a) a 

long-lived species such as white oak, chestnut oak, hickory species among others; b) other species 

important for wildlife (black gum, serviceberry, dogwood and other fruit producers); and c) trees which 

have pre-existing dens, or will likely provide cavity nesting opportunities in the future. 

2. To create more snags and down large woody debris habitat some retained trees may be deadened by 

double-girdling or chemical injection. 

3. In many cases stands which cannot be burned will not be thinned below 55 ft2 per acre, in most cases 

due to reasons explained above. 

4. Maintaining a diversity of age classes in thinned stands is also an objective where conditions exist. This 

is an important characteristic of resilient forest stands. 

 Variable Thinning – thinning 1,832 acres to various stocking levels to create a mosaic of habitat 

conditions across treatment units (about 30 to 60 ft2 per acre basal area, or about 40-75% trees 

removed). Some examples are “open” woodland conditions, savanna, and areas thinned to improve 

stand vigor and growth. Within the variable thinning units seven patch openings are proposed. These 

patches are further explained in the regeneration treatments section of the proposed action.  

 Savannah Habitat Creation – amongst the variable thinning areas, there also would be heavier 

thinning with less basal area being retained and they will be periodically maintained with fire (about 

35-55 ft2/acre basal area, or about 66% of the trees removed) 

♦ Create approximately 195 acres total of open woodland or savannah habitats in the Camp Run and 

Cross Mountain areas.  

 At Camp Run, this will require mechanically thinning 8 acres of young pines and some 

hardwoods that have grown up in an old field site, which will be maintained as open, grassy 

pine-oak savannah habitat in the future via mechanical means or through prescribed burning. 

Native warm season grasses, legumes, and wildflowers will also be planted at Camp Run 

savannah to improve wildlife cover, foraging, and pollinator habitats.  

 At Cross Mountain, restoration of an oak woodland is proposed through timber thinning (in 

unit 3). A portion of the woodland (10-15 acres) will be cleared of stumps to allow for 

planting and mowing in the future. This area will be planted with a native mix of grasses, 

legumes, and wildflowers to improve wildlife cover, foraging and pollinator habitats. The 

woodland will be maintained by prescribed fire, or mechanical means when fire is not 

feasible, to keep the understory in an open herbaceous condition, free of woody saplings. 
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Regeneration Treatments 

Patch Openings  

Within several areas proposed for thinning, seven patch openings would be created (total 41 acres), ranging 

in size from 4 to 10 acres. These patches would provide important grouse habitat. These areas would be 

allowed to regenerate into a new forest stand. 

Coppice with Reserves  

Approximately 1,218 acres would be regenerated to create early successional habitat using a coppice with 

reserves treatment: 

 Regeneration objectives are site-specific; however, in most cases the goal would be to return stands to 

an oak-dominated condition. Harvesting will retain approximately 10 to 40 trees per acre, maintaining 

a viable second age class.  

 Of the areas to be regenerated, approximately 500 acres or less would need pre-harvest injections or 

competition control prior to and/or following harvest to promote regeneration of oak species and other 

species important to wildlife. These areas are not shown on the maps. 

 Some of the polygons displayed on the map are larger than 40 acres, which is the limit for a 

regeneration harvest. The final polygon will be 40 acres or less and will be located within the 

approximate “footprint” of the polygon. 

The objective of these operations would be to create new tree stands, regenerating oak and other species 

important for wildlife. Creating a diversity of age classes is important to maintaining good mast (acorns, 

hickory nuts, etc.) production. Meanwhile, this action also creates early successional habitat which is an 

important desired condition in the Forest Plan.  

1. Final unit acreages will not exceed 40 acres per unit per Forest Plan direction. 

2. Coppice with Reserves treatments would leave a partial stand of approximately 15 - 30 ft2 of basal area 

per acre (approximately 20 to 35 variably spaced trees per acre, including clumps).  

3. At this stocking level, there will be adequate sunlight to achieve a favorable regeneration response. This 

will result in the creation of a two-aged stand. 

4. At least one third of all leave trees shall be left in clumps (of about ten to fifty trees). Other leave trees 

will be designated as scattered singles or doubles. Species preferred for leave trees include long lived 

species such as white oak, chestnut oak and hickory species, as well as other trees valuable to wildlife 

such as black gum, and serviceberry. Yellow pine species such as pitch pine, Table Mountain Pine and 

shortleaf pine are good choices for leave trees as well, especially in areas where these species are well 

suited. Species such as scarlet oak, sweet birch, red maple, and striped maple are not typically left as 

leave trees. 

5. Regeneration of oak of productive sites can be challenging. Various silvicultural treatments before and 

after harvesting may be implemented to improve regeneration of oak and other species important for 

wildlife by controlling competition. Some possible treatments include mechanical site preparation, site 

preparation with chemicals, pre-harvest injections, and forest stand improvement (FSI). We find that in 

most cases that this work is needed on sites which are more productive (greater that 65’ site index for 

upland oak). As the site indices go up so does the need for silvicultural treatments to assure at least 40 % 

oak stocking in the future stand. On some of the more challenging sites an oak shelter-wood would be 

implemented by killing the mid-story and deferring the harvest for 10 to 15 years to allow oak seedlings 
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to develop into large saplings. This allows the oak to better compete with other species after the final 

harvest. 

Yellow Pine Ecosystem Restoration 

This project would restore the yellow pine ecosystem by establishing viable communities of shortleaf pine 

on 434 acres across 34 locations and establishing 158 acres with Table Mountain pine and pitch pine across 

seven locations. The treatments are a combination of heavy thinning and partial regeneration, in addition to 

planting. 

Several areas are being considered for establishing shortleaf pine, including areas where the species 

occurred historically or where site conditions allow for good growth. It is likely that shortleaf pine occurred 

in the project area in stands mixed with hardwoods. It is believed that shortleaf occurred mainly on rounded 

ridges with fairly deep sandy, loamy soils which were not highly acidic or highly alkaline. The objective is 

to establish viable, “self-perpetuating” communities of shortleaf pine in 34 locations within the project area.  

1. In proposed areas, the stand would be variably thinned to a residual stocking of 15 to 60 square feet 

(ft2). Much of the area would be reduced to 10 to 30 ft2 per acre basal area in order provide enough 

sunlight for the successful establishment. 

2. Clusters of shortleaf pine would be established in “open” areas. Approximately 10-15 clusters of 20 

shortleaf pine seedlings (about 100,000 over the life of the project) would be established per acre. These 

locations would be tagged and located using GPS. Spacing would be fairly tight (4 to 6 ft) to allow 

shortleaf pine to quickly occupy the site. 

3. Mechanical methods and herbicides would likely be used during site preparation before planting to 

control competing vegetation. Planted areas would likely require a “release” from competing vegetation 

late in the second growing season or multiple releases depending on site quality. In some cases more 

immediate release of pine seedlings may be required. 

4. Once established the shortleaf pine should grow quickly. It may be necessary to do some early thinning 

(pre-commercial with brush saws) if survival is high. This is typically done at 5 to 8 years of age.  

5. In many areas, a prescribed burning regime would be established to maintain open stand conditions and 

promote natural regeneration of shortleaf pine. Burning reduces the forest floor (organic layer) and in 

some areas exposes mineral soil which is important for germination of pine seed.  

6. The first burn will occur after the shortleaf pine becomes fire resistant, about 8 years of age.  

7. Periodic fire would be variable and occur at a return interval of about 6 to 12 years.  

8. With the use of fire we expect to achieve natural regeneration of pine in years to come, creating multiple 

age classes. As the pines mature, we expect to see trees become established in surrounding areas. 

9. Established clusters of shortleaf pine would be monitored closely in the first five years, in case 

additional actions are needed to insure survival. 

10. Establish native grasses by seed in certain areas to improve habitat. 

Forest Stand Improvement 

Approximately 1,412 acres of forest stand improvement would be performed as part of the project. This will 

entail mechanical and chemical treatments in 55 immature stands to encourage the establishment of oak 

species and other species important to wildlife. These would entail non-commercial treatment (hand tools or 

chemical “hack and squirt” treatments) of already harvested, immature stands that are growing back (about 
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10 to 25 years old). It could also entail crop tree release to reduce inter-tree competition and to remove 

undesirable trees in favor of desirable trees. 

In designated areas, approximately 10 to 30 trees per acre would be released. Desired trees would be long-

lived and important to wildlife. Desired species include white oak, black oak, northern red oak, chestnut oak, 

all hickory species, and others. In many cases, forest stand improvement is performed when the stand is 

about 10 to 30 years old. Some of the stands that are identified are older than that, but would still benefit 

from limited release work. An example would be to inject and kill all red maple and sweet birch over 6-

inches in diameter to improve species composition. 

Grassy Area Enhancements 

These enhancements would occur within variable density, table mountain / pitch pine, short leaf pine and 

timber stand improvement treatment units to promote open canopy conditions at nine locations, for a total of 

158 acres, to enhance the existing herbaceous understory. Work could entail herbicide application, native 

grass seeding, and removal of undesirable overstory vegetation. The following acreages overlay the above 

mechanical treatments, therefore are not additional acreage of treatment.  

Open Habitat Creation and Rehabilitation 

This project would rehabilitate existing and create new permanently open habitat, known as “wildlife 

openings.” These openings are semi-annually maintained through disking, burning, seeding, herbicide 

application, and mowing. 

 Proposed actions would include construction of up to 36 acres of new permanent wildlife openings. 

New openings will range in size from 0.5 to 12 acres, and stumps will be removed for continued 

maintenance and planting. Openings are to be disked, limed, fertilized, and seeded with non-invasive 

wildlife forage mixes including native warm season grasses, native forbs and legumes, as well as some 

annual, non-invasive small grains and legumes. Native hard or soft mast tree/shrub species will be 

planted in some areas to provide diverse structure, cover, and additional food resources. 

 The project would rehabilitate up to 238 acres of existing permanent wildlife openings or old field 

habitat to provide early seral grassland/forb habitat. The majority of the permanently open and 

maintained wildlife openings within the North Shenandoah Mountain Project area currently contain 

cool-season grasses and non-native invasive species such as autumn olive, tall fescue, Japanese stilt 

grass, and sericea lespedeza, which are not providing quality wildlife cover and forage. These 

openings would need to be treated with appropriate herbicides where needed, disked or burned, and 

seeded with a more diverse wildlife habitat mix. Soft mast species may also be planted in some 

openings to provide energy rich fruit as well as to add additional structure to improve nesting, 

fawning, and escape cover. 

The treatments proposed for maintaining early successional habitat in old fields and wildlife openings are: 

1. Manual cutting – use chainsaws or other cutting devices to remove woody vegetation. The intent is to 

maintain conditions suitable for the growth of grasses, forbs, and shrubs within the openings and on the 

edges. This will include cutting trees to increase feathering of the edges.  

2. Mowing – use equipment such as tractor-powered mowers to cut grass, brush, and tree seedlings at 

ground level. 

3. Non-native invasive species and woody encroachment treatment – use hand, mechanical, and 

chemical treatments to remove or limit non-native invasive species and to help reduce excess woody 

vegetation. This may include spot application of herbicides to prevent re-sprouting and use of herbicides 
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instead of cutting woody vegetation. It is anticipated that chemical treatments might occur on 10-25% of 

the forest openings each year depending on need, funding, and vegetative response. 

4. Prescribed fire – increase vegetative diversity and quality through management-ignited and controlled 

fire. 

5. Road maintenance – maintain existing access roads to these locations through blading, mowing, 

culvert maintenance or ditching if needed. This decision does not include new roads. Access is available 

on public roads to most of the proposed treatment areas. 

6. Root raking – dozers with raking attachments to remove woody encroachment. 

7. Planting – to enhance vegetative diversity, if needed, plant a native seed mixture or desired non-native 

that includes shrubs, grasses, and herbaceous plants; broadcast seed or use no-till drills. 

8. Strip disking – drag equipment to rip the soil (no deeper than 6 inches), loosening thick mats of grass 

and providing aeration and opportunity for new plants to grow. 

Connected Actions 

Logging System Methods 

All proposed timber harvesting will be conducted by ground-based operations. Trees will either be felled by 

hand using chainsaws, or felled by a mechanical harvester. Felled trees will be skidded to landings for 

processing using tracked or rubber-tired skidders. Skidders will be equipped with either a cable for winching 

of logs, or a grapple for collection of felled logs. Processing of felled trees at landings includes de-limbing, 

bucking to length, and sorting/piling of timber products. Processed logs will be loaded onto trucks using a 

mechanical loader at landings. Trucks will haul timber products off of Forest Service lands. No cable-

yarding or other advance logging systems are proposed for this project.  

Estimated arterial skid trails for yarding were identified for most units. However, actual trails would be field 

fit and could vary from initial locations or length, but would maintain compliance with Forest Plan 

standards. About 56 miles of skid trails were identified. Generally after use of skid trail is completed, there 

would be construction of cross ditches and water-spreading ditches on tractor roads and skid trails, where 

staked or otherwise marked on the ground by Forest Service, or other comparable erosion control measures, 

such as backblading skid trails, may be implemented in lieu of cross ditching. 

There are currently about 96 landings identified (each about 0.25 acre in size) for a total of about 25 acres. 

Generally after use is complete, landings would may require a ditch and out-sloping to permit water to drain 

or disperse. Unless agreed otherwise, cut and fill banks around landings may be sloped to remove overhangs 

and otherwise minimize erosion. Temporary access roads are discussed under the transportation section. 

Prescribed Burn Blocks 

A total of about 5,249 acres of the project area is proposed for prescribed fire in three large burn blocks and 

seven smaller burn blocks. The three large burn blocks include: Hogpen (1,608 acres), Gauley Ridge 

Extension (1,350 acres), and Blue Hole (1,501 acres). Hogpen is to the south of and Gauley Ridge Extension 

is to the east of the existing Gauley Ridge burn block (1,400 acres), which was implemented under a prior 

decision. The 7 smaller areas outside of the 3 large burn blocks total about 790 acres. These areas are slated 

for yellow pine restoration. About 25 to 30 percent of mechanical treatments described above overlap and 

are included in these blocks. Specific MA prescription burn treatment parameters are based on the objectives 

in individual stands and will include seasonality, fire return intervals and intensity. In general, periodic fire 

would be variable and occur at a return interval of 4 to 12 years.  
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Most of the burn units will use existing roads, trails, and burn boundaries as boundaries. In addition, there is 

a need to construct approximately 6.7 miles of dozer line. Existing natural and manmade features (such as 

streams, roads, and newly proposed treatment units) would be used as fire control lines, as much as 

practicable to reduce the need for new lines. Dozer lines would typically be comprised of one dozer blade 

width scraped to mineral soil; they could be seeded depending on existing canopy cover; waterbar placement 

would be installed dependent on slopes. Hand-dug lines also would be constructed no deeper than 6-inches 

at site specific locations not indicated on maps; this would be about 0.6 miles. 

Monitoring of the project actions will occur to ensure that various aspects of the project adhere to the Forest 

Plan and conform to design criteria set forth in this document. Monitoring will also occur to verify accuracy 

of the predicted effects this assessment discloses. Per the Interagency Prescribed Fire Planning and 

Implementation Procedures Guide1 (PMS 484), every prescribed burn plan at a minimum will specify the 

weather (forecast and observed), fire behavior and fuels information, and smoke dispersal monitoring 

required during all phases of the project and the procedures for acquiring it, including who and when.  

Aquatic Habitat and Watershed Improvements  

Aquatic Organism Passage  

Up to 15 impassible culverts or road crossings would be replaced with aquatic organism passable structures. 

These would be identified in each project activity area by a forest fish biologist or forest hydrologist and 

prioritized for replacement based on availability of funding. A list of potential aquatic organism passage sites 

based on 2017 surveys by Forest Service Center for Aquatic Technology Transfer (CATT) crew and district 

personnel is below. 

Table 11. Potential aquatic organism passage improvement sites by hydrologic unit code (HUC) priority 

HUC 
Priority 

Road 
Number Road Name Stream Name 

Crossing 
Type 

NAACC 
Data* 

Habitat 
Total 
(feet) 

1 546 Rocky Run Rocky Run Inaccessible Inaccessible 409 

2 227 Skidmore Fork 
Rd 

Tribuary to Skidmore (Dunkle 
Hollow) 

Culvert Severe 
barrier 

498 

2 227 Skidmore Fork 
Rd 

Tribuary to Skidmore Fork Culvert Severe 
barrier 

493 

2 227 Skidmore Fork 
Rd 

Skidmore Fork (Dunkle Hollow) Ford Severe 
barrier 

482 

2 227 Skidmore Fork 
Rd 

Tribuary to Skidmore Fork Culvert Moderate 
barrier 

511 

2 227 Skidmore Fork 
Rd 

Tribuary to Switzer Lake Culvert Moderate 
barrier 

477 

3 240 Vepco Rd Tribuary to Bible Run Culvert Severe 
barrier 

766 

3 240E Kritchie 
Mountain 

Tribuary to Spruce Lick Run Inaccessible Inaccessible 752 

3 240 Vepco Rd Spruce Lick Run Unknown Severe 
barrier 

749 

3 1117D Old Mans Run Tribuary to Carr Run Culvert Severe 
barrier 

742 

                                                      
1 Access at https://www.nrfirescience.org/sites/default/files/InteragencyPrescribedFirePlanningProceduresGuide.pdf  

https://www.nrfirescience.org/sites/default/files/InteragencyPrescribedFirePlanningProceduresGuide.pdf
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HUC 
Priority 

Road 
Number Road Name Stream Name 

Crossing 
Type 

NAACC 
Data* 

Habitat 
Total 
(feet) 

3 1117 Old Mans Run Carr Run Culvert Moderate 
barrier 

741 

3 1117A Ritchie Spur Tribuary to Carr Run Culvert Severe 
barrier 

735 

4 230 Slate Lick Run 
Rd 

Tribuary to Slate Lick Branch Inaccessible Inaccessible 534 

5 302 Grove Hollow Tribuary to NF Shenandoah 
River 

Culvert Severe 
barrier 

NA 

5 302 Grove Hollow Martin Lick Run Culvert Severe 
barrier 

328 

5 302 Grove Hollow Tribuary to Martin Lick Run Culvert Severe 
barrier 

327 

5 235 Marshall Run Tributary to Marshall Run Culvert Severe 
barrier 

NA 

*NAACC data is the North Atlantic Aquatic Connectivity Collaborative data for road-stream crossing assessments. 

NA is not applicable. 

Reduce Recreation Impacts 

This project would reduce impacts to water quality, riparian-dependent species, native trout, and other 

aquatic resources along Slate Lick Run, and other identified stream locations from recreation use adjacent to 

the stream. It would create a buffer along the stream where heavy camping and horse use are currently 

impacting the stream. Slate Lick Run, Shoemaker, Camp Run, the Virginia Electric & Power Company 

(VEPCO) area, Spruce Lick, and Blue Hole are some of the areas of identified need. These actions could 

include: native plantings, placing boulders or other barriers to reduce unauthorized use in riparian corridors 

(e.g. vehicles, campsites, dumps, etc.), and road decommissioning that is included under the transportation 

discussion.  

Waterholes 

The project would construct up to ten waterholes for wildlife use and essential amphibian habitat. 

Waterholes would be < 0.25 acres in size and provide year-round or ephemeral water sources for drinking as 

well as important wetland areas for amphibian breeding. Waterholes would not be excavated from existing 

seeps, springs, or wetlands, and would be appropriately located within identified treatment units in 

consultation with the wildlife biologist. 

Wood Turtle Habitat Features 

This project would place large woody debris and root wads into stream channels within occupied and 

potential wood turtle streams to provide over-wintering habitat as appropriate (up to 20 structure additions 

are proposed). It would follow Forest Plan objectives and standards for large woody debris placement. Wood 

will be placed to maximize stability within the stream channel.  

Planning and implementation of this work will require close coordination with a Forest Service biologist or 

non-agency species expert and follow Forest Plan direction as follows:  

OBJ WTR-3: Streamsides are managed in a manner that restores and maintains amounts of large 

woody debris sufficient to maintain habitat diversity for aquatic and riparian-dependent species 

(approximately 200 pieces per stream mile).  
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Standard 11-005 for Riparian Corridors: The addition of large woody debris for stream habitat 

diversity will generally favor stream reaches with an average bank full width of less than 30 feet in 

Rosgen B channel types. Log length will generally be 50% greater than bank full width. In stream 

reaches where there may be potential debris impacts to downstream private or public infrastructure (e.g. 

bridges) or to water-based recreation (e.g. rafting), the active recruitment (placement) of large woody 

debris will be limited in quantity and scope. 

Nesting habitat is a limiting factor for wood turtles in the project area. Where feasible, and in accordance 

with Forest Plan soils direction, soil berms will be put in place along occupied stream reaches to serve as 

wood turtle nesting habitat (up to 20 nesting areas are proposed). Soil disturbance will be within cutting 

units which have already been surveyed by archeologists, and outside of the active floodplain. These 

features would be created outside of riparian corridors, in areas with existing disturbance, and log landings; 

this action is part of habitat conservation in the Forest Plan. Nest-site creation will follow recommendations 

set forth in “A Guide to Habitat Management for Wood Turtles (Glyptemys insculpta)”, developed by the 

Northeast Wood Turtle Working Group (2018). 2 

                                                      
2 Accessible at http://www.northeastturtles.org/uploads/3/0/4/3/30433006/glin_booklet_9618.pdf  

http://www.northeastturtles.org/uploads/3/0/4/3/30433006/glin_booklet_9618.pdf
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Figure 9. Proposed actions in Blue Hole / Grove Hollow Working Area (not including roads actions) 
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Figure 10. Proposed actions in Feltz Ridge / Leading Ridge Working Area (not including roads actions) 
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Figure 11. Proposed actions in German River Working Area (not including roads actions)  
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Figure 12. Proposed actions in Mitchell Knob / Camp Run Working Area (not including roads actions) 
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Figure 13. Proposed actions in Slate Lick / Cross Mountain Working Area (not including roads actions) 
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Transportation 

System Road Construction and Adoption 

Three segments of new system roads are being added as connected actions that would be required to 

implement the proposed vegetation management activities. About 1.35 miles are being constructed, and 0.8 

miles are being adopted into the system, for a total of 2.15 miles added to the system. These segments 

include a 0.8 mile adoption of the Cross Mountain Admin Road (FSR 423W) existing road prism, a 0.75-

mile extension of Hogpen Run Road (FSR 1279), and a 0.6 mile extension off Little Shoemaker Road (FSR 

555). These road would provide access for vegetation and wildlife habitat maintenance into the future. 

Reconstruction 

Several system roads needed for timber removal would require about 19.1 miles of reconstruction, ranging 

from curve widening to major reconstruction (Cold Springs Hollow FSR439, Old Man Run FSR1117, 

Hogpen Run FSR 1279, VEPCO FSR 240, Gauley Ridge FSR423, Mitchell Knob FSR 152, Big Al’s FSR 

152F, and Turner Run 423B (only admin portion for haul)).  

FSR 423W Cross Mountain Admin Road – There is an existing road template that is gated and used to 

access a permanent opening for wildlife habitat. This existing template will be formally adopted as a system 

road as indicated above in the “System Road Construction and Adoption” section. Beyond this existing 

template, a temporary road (0.7 mile) will be constructed to access a unit designated as needing treatment. 

The temporary road would then be converted to a linear wildlife feature.  

Maintenance 

Routine maintenance would be implemented on approximately 25-30 road miles. Some roads that are 

currently in storage or at maintenance level 2 (ML2) would be opened and maintained or reconstructed to 

provide temporary access to treatment units for the duration of the project. Upon project completion, these 

roads would return to their current maintenance or storage status and would remain on the system. 

Temporary Road Construction 

The project would construct approximately 40 segments of temporary road for a total of about 15 miles. 

These roads would not be added to the permanent system, and would be decommissioned via barrier and 

passive restoration after completion of the project. 

Generally, after their use is complete temporary roads are stabilized, which could include the following, as 

needed: out-sloping, drainage dips, and water-spreading ditches. Bridges and culverts would be removed; 

ditches would be eliminated; ruts and berms would be removed; the road would be effectively blocked to 

normal vehicular traffic where feasible under existing terrain conditions; and cross ditches and water bars 

would be built, as staked or otherwise marked on the ground by Forest Service. When bridges and culverts 

are removed, associated fills would be removed to the extent necessary to permit normal maximum flow of 

water. Temporary road cuts, fill slopes, and shoulders also may be seeded and fertilized, and bare areas or 

roads with soil compaction may require harrowing, disking or ripping.  

System Road Decommissioning 

A total of 13.51 miles of system road decommissioning is proposed. Decommissioning actions typically 

include taking the road off of the Forest Service INFRA system, adding barriers, and allowing passive 

restoration. Storm-proofing and culvert removal may be included, as necessary. All roads listed below have 

been determined as potential candidates for decommissioning through the TAP and subsequent roads 

analysis conducted by the Forest Service. Looking at a combination of resource damage, the minimal impact 

on access to the forest, current usage and future usage needs made these viable for decommissioning.  
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Road decommissioning is used to close a system road to motorized travel and remove it from the national 

forest system roads inventory. The need to decommission a road may be to eliminate unneeded roads, reduce 

chronic sediment delivery, restore hillslope hydrology, or reduce impacts to aquatic, riparian, and terrestrial 

ecosystems of roads crossings. The Forest Service uses different levels of decommissioning treatments to 

reduce hazards with roads. Forest Service personnel have learned which decommissioning treatments are 

effective based on local climatic conditions, geology, and soil type. Specific effects of each road and the 

response to a decommissioning treatment are strongly influenced by local factors which include climate, 

geology, topography, soil, road design and construction. Forest interdisciplinary teams are responsible for 

developing monitoring plans that can evaluate the effectiveness of decommissioning treatments. 

Road decommissioning is defined as: "Activities that result in the stabilization and restoration of unneeded 

roads to a more natural state." (36 CFR 212.1, FSM 7705 – Transportation System) The Forest Service 

Manual (7712.11- Exhibit 01) identifies five types of treatments for road decommissioning which can 

achieve the intent of the definition. These include the following: 

1. Block entrance 

2. Revegetation and waterbarring 

3. Remove fills and culverts 

4. Establish drainage ways and remove unstable road shoulders 

5. Full obliteration recontouring and restoring natural slopes 

These five treatment types provide the interdisciplinary team a wide range of options and combination of 

options to stabilize and restore unneeded roads. In some cases restoration may be achieved by blocking the 

entrance. In other situations, objectives to restore hillslope hydrology may require full obliteration 

recontouring. 

Decommissioning a road eliminates the deferred maintenance needs for the road. Portions of a 

decommissioned road may remain if they do not cause problems nor require maintenance.3  

The following roads are proposed for decommissioning: 

 235a-Root Run (1.59 miles) – Currently in closed status with a total length of 1.59 miles. This road 

runs along and inside the riparian areas of Root Run and Marshall Run, both native trout streams, and 

has sedimentation problems. Some of this road is located within the Beech Lick Knob Recommended 

Wilderness Study Area. 

 235-Marshall Run Rd (2.81) – This road is open for the first 1.8 miles; then 2.81 mile is administrative 

use only; the proposal is to decommission the 2.81 mile portion beginning at 235a and beyond.  

 2000-Waggy (0.48 mile) – This road would be decommissioned because it would be inaccessible 

when Marshal Run is decommissioned. This road is currently administrative use only 

 304-Dry Run Reservoir (3.2 mile road of which 2.1 miles is proposed for decommissioning) – The 

first 1.4 miles of the 3.5 mile-long road is listed as open status, but is on the City of Harrisonburg 

property. This road provides access to an existing dam. After the first 1.4 miles at the dam, the 

remaining 2.1-mile segment on NFS lands is listed as open seasonal use, but is inaccessible and is 

effectively already closed. The fords are washed out at this point and there are no culverts to remove. 

Therefore, the INFRA system would be updated to reflect that after 1.4 miles, the 2.1 miles of system 

road would be removed from the system, but no action would occur on the landscape. 

                                                      
3 Financial Health – Common Definitions for Maintenance and Construction Terms, July 22, 1998 
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 423B-Turner Run (0.2 miles decommission; reconstruction of the first 0.8 miles, administrative use 

only) – This road is currently in open status. It is a dead-end road with recent extensive rutting, mud-

bogging and trash dumping occurring, all within the riparian area. There has been expansion of the 

road to 3 separate tracks. The road and ruts are parallel to and within 5 feet of the streambank. A 

portion of this road would be used to harvest unit 10 (first 0.8 miles, then would be gated and the 

designation would change to administrative use and closed to the public). The remaining 0.2 mile 

would be decommissioned. 

 547-Kephart Run (2.4 miles) – The first 1.81 miles is listed as open status and the remaining 0.59 

miles is administrative use with a total length of 2.4 miles. Kephart Run Road runs adjacent to and 

fords Kephart Run, a wild trout stream, numerous times; it showed signs of heavy and recent use with 

rutting, mud holes and expansion into the adjacent forest. It is a dead-end road along a native trout 

stream that is not needed for Forest management.  

 548-Hopkins Run (0.3 miles) – The section of the road that connects with Route 33 is on City of 

Harrisonburg property (about 0.4 miles). The 0.3 mile Forest Service segment beyond this is listed as 

administrative use but is inaccessible and is effectively already closed. There is a perched culvert 

where the road crosses Peach Run on Harrisonburg property. Peach Run is a native trout stream. There 

are no other culverts to remove.  

 549- Old 33 Raccoon Run (2.01 miles) – This road is listed as open status with a total length of 2.01 

miles. It parallels Route 33, has drainage issues, and is extremely rutted with large mud holes. It 

crosses Raccoon Run, a wild trout stream, with a difficult ford; it is not needed for Forest 

management. Drainage and maintenance will be necessary prior to closure to reduce potential 

sedimentation issues. There are no culverts to remove. 

 549A-Old 33 Shackleford (0.87 miles) – This road is listed as open status with a total length of 0.87 

miles. It is accessed via Old 33 Raccoon Run Road. It had some recent traffic, but not extensive. It is a 

dead-end road along a native trout stream that is not needed for Forest management. There are no 

culverts to remove. If FS 549 is decommissioned, this road becomes decommissioned by default. 

 151Q- Stony Fork Spur (0.75 miles). This is identified in the TAP as a potential road for 

decommissioning. Currently in closed status with a total length of 0.75 miles. It is accessed via Stoney 

Run which is an administrative use road and there are no culverts to remove. 

Table 12. Summary of roads proposed for decommissioning 

Forest Service Road 
Name 

Forest Service 
Road Number Current Status 

Mileage Proposed for 
Decommissioning 

Root Run 235a Closed 1.59 

Marshall Run Rd 235 Open / Administrative Use Only 2.81 

Waggy 200 Administrative Use Only 0.48 

Dry Run Reservoir 304 Open / Open Seasonal 2.10 

Turner Run 423B Open 0.20 

Kephart Run 547 Open / Administrative Use Only 2.40 

Hopkins Run 548 Administrative Use Only 0.30 

Old 33 Raccoon Run 549 Open 2.01 

Old 33 Shackleford 549A Open 0.87 

Stony Fork Spur 151Q Closed 0.75 

NA NA NA Total 13.51 miles 
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Figure 14. Proposed roads-related actions, not including maintenance, reconstruction, or haul routes on 
existing forest system roads  
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Non-native Invasive and Undesirable Species 

As covered by the 2010 Forest-wide Non-native Invasive Plant Control (Herbicide Environmental 

Assessment for the George Washington and Jefferson National Forest (incorporated herein by reference), 

this project would tier to those proposed actions and would treat non-native invasive species along Forest 

System Roads, permanent wildlife openings, forest stands, and other areas with non-native invasive species 

as identified within the project area. Undesirable species also would be treated to reduce competition with 

desired species and to maintain open areas. Undesirable species would include, but are not limited to: red 

maple, striped maple, black gum, black locust, yellow poplar, mountain laurel, and white pine that are 

located in areas problematic for regeneration of oak and hickory, or in areas where the desired condition is to 

maintain open grass habitats. 

Target non-native invasive species would include those such as: autumn olive, mile-a-minute vine, ailanthus 

(tree-of-heaven), lespedeza, tall fescue, multiflora rose, honeysuckle, thistle, spotted knapweed, stilt grass 

bicolor lespedeza, tree-of-heaven, royal paulownia, multi-flora rose, and others. The total proposed acreage 

for non-native invasive species control is approximately 5% of the project area, or around 5,000 acres over 

the course of about 10 years. Some of these areas already have been treated, and new areas of need are likely 

to be identified. Within this area, ongoing treatment occurs on about 2,500 acres under the Forest-wide Non-

Native Invasive Species Decision. The 5,000 acres represents all the estimated footprint of non-native 

invasive species presence in the proposed treatment units and along the roads, but only individual non-native 

invasive species would be treated if found. Before implementing vegetation treatments under the proposed 

action, stands may be pre-treated with herbicides to reduce and avoid the spread of non-native invasive 

species. During and after proposed prescriptions, non-native invasive species would be treated to reduce 

their spread.  

Methods of Treatment of Non-native Invasive Plants or other Undesirable Vegetation 

Proposed manual methods (pulling, grubbing, cutting, and digging): Manual methods would be used for 

controlling small spots of unwanted vegetation, typically less than 0.10 acres, when the method is effective 

and efficient. Manual methods may be used in conjunction with herbicide application in some locations. 

Examples of manual methods include, but are not limited to: shovels, saws, axes, loppers, hoes, weed-

wrenches, string trimmers, chain saws, and brush saws. 

Proposed mechanical methods (mowing, haying, tree/brush shearing, uprooting, seeding, disking, and 

plowing): Mechanical methods would employ the use of tractors or other heavy equipment such as dozers 

and backhoes. Other equipment could include mowers, bush hogs, and forestry brush cutters/mulchers. 

Normally, this method would be applied to larger open areas suitable for equipment access. Mowing or 

shearing may be used in conjunction with herbicide application. Plowing or disking on appropriate sites 

would be used to help establish desirable vegetation before unwanted vegetation invades an area. 

Proposed thermal methods (controlled fire): Thermal methods include the use of prescribed fire, where 

appropriate, in permanent grasslands, shrublands, yellow pine restoration units, open woodlands and 

savannahs. Prescribed fire would be used in accordance with approved burn plans. 

Proposed chemical methods (herbicide): Herbicides would be applied on the ground utilizing a method that 

minimizes the risk to human and wildlife health and the environment. Those staff mixing, handling, storing, 

transporting and land applying herbicides will be properly trained as authorized by the Responsible Official. 

All herbicides to be used are approved by the U.S. Environmental Protection Agency (EPA) and would be 

used according to manufacturer’s label direction for rates, concentrations, exposure times, and application 

methods. Applications would be done under the supervision of a certified applicator. Herbicides would be 

directly applied to the target plants. Techniques that could be used include: 



Chapter 2 – Proposed Action and Alternatives 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
47 

 Direct foliar applications using hand-held systems, backpack sprayers, hand-held brushes 

 Basal bark and stem treatments using spraying or painting (wiping) methods 

 Cut surface treatments (spraying or wiping), 

 Stem injections 

 Broadcast spraying with a boom sprayer attached to a vehicle. 

 Frill Treatment (or Hack and Squirt) – Small cuts would be made into the standing stem of the target 

woody vegetation and herbicide would be applied into the cuts. 

No herbicides would be applied aerially. 

Proposed Herbicides 

The choice of herbicide and application method will be guided by the target species, the size of the plants to 

be controlled and the vicinity of the area. Specific herbicides that could be used in the project area are listed 

below. Detailed descriptions of these chemicals, including comprehensive risk assessments for each, can be 

found at: http://www.fs.fed.us/foresthealth/pesticide/risk.shtml. 

 Clopyralid is a selective herbicide that controls broadleaf herbs, primarily composites and legumes. 

This chemical acts as a growth regulator and is typically applied as a direct foliar application. With 

selectivity to legumes, this chemical is particularly useful in the control of black locust.  

 Dicamba is a somewhat selective herbicide that controls most annual and perennial broadleaf herbs 

and some woody species. This chemical acts as a growth regulator and is typically applied as a direct 

foliar application.  

 Glyphosate is a non-selective, broad spectrum herbicide that can be used to control many grasses, 

forbs, vines, shrubs, and tree species. This chemical is a growth inhibitor that can be applied through 

direct foliar application, stem injection, and cut-surface application.  

 Imazapic is a growth regulator used primarily in and around populations of native warm season 

grasses. Warm season grasses, many wildflower species, and legumes are resistant, while many cool 

season grasses and broadleaf weeds are susceptible. 

 Imazapyr is a selective herbicide that is used primarily in the control of hardwood trees and some 

species of grasses. This chemical is a plant protein production inhibitor that can be absorbed either 

through roots or foliage, or injected directly into the stem, and works systemically throughout the 

target plant. Use in combination with Triclopyr or Glyphosate can increase target specificity.  

 Metsulfuron methyl is a systemic growth regulator that is selective to woody species, broadleaf weed 

species, and many annual grasses.  

 Triclopyr is a selective herbicide that controls many species of herbaceous and woody broadleaf 

weeds, but has little to no effect on grasses. This chemical acts as a growth regulator and can be 

applied as a direct foliar application, stem injection, or cut-surface treatments.  

Adjuvants and dyes: An adjuvant is any compound that is added to an herbicide formulation or tank mix to 

facilitate the mixing, application, concentration, or effectiveness of that herbicide. Adjuvants are already 

included in the formulations of some herbicides available for sale, or they may be purchased separately and 

added into a tank mix prior to use. Adjuvants are chemically and biologically active compounds, and they 

may improve the effectiveness of the herbicide they are added to, either increasing its desired impact and/or 

decreasing the total amount of formulation needed to achieve the desired impact. Some herbicides require 

the addition of an adjuvant to be effective. Dyes are mixed with the herbicide and stain the area where the 

http://www.fs.fed.us/foresthealth/pesticide/risk.shtml
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herbicide is applied, allowing the applicator to see treated areas. This results in more accurate treatment and 

reduces potential for using more herbicide than is necessary. There is no universal adjuvant that can improve 

the performance for all herbicides against all weeds or under all environmental conditions. The herbicide 

and adjuvant selected and the relative amounts used must be tailored to the specific conditions of each 

application. The primary herbicide adjuvants being considered are: 

Vegetable oil carrier group (derived from plants) – non-ionic surfactants that reduce surface tension and 

improve spreading, sticking and herbicide uptake. Limonene spreader group – non-ionic surfactants which 

are wetting agents, activators, and penetrants all in one and are byproducts of the citrus industry. 

Silviculture Treatments (regeneration, thinning, forest stand improvements, yellow pine 

restoration) 

Depending on the regeneration unit, a combination of mechanical and chemical treatments will be utilized to 

manage stand species composition after harvest. Of the proposed 1,259 acres of regeneration treatments and 

592 acres of yellow pine restoration, about 1/3 would receive chemical treatment to manage undesirable 

competition. These undesirable species will be treated with either basal bark, directed foliar, cut stump or 

injection application depending on the site. The herbicide treatments will be utilized to give oak and other 

desirable species an advantage. Within areas treated. Only individual scattered undesirable plants (either 

non-native invasive species or other unwanted woody vegetation) would be treated by a direct application of 

herbicides.  

Some of the 1,412 acres of forest stand improvement (midstory) will be implemented using chemicals to 

control competing species such as mountain laurel, red maple, striped maple, black gum, and other 

undesirable species throughout the stands. These stands will be treated with either basal bark, directed foliar, 

cut stump or injections depending on the site (application method is dependent on the size and age of the 

target species). Of the 1,412 acres, approximately 40% would receive chemical treatment, and only 

individual scattered undesirable plants (either non-native invasive species or other unwanted woody 

vegetation that compete with important wildlife forage species or forest regeneration objectives) would be 

treated by a direct plant specific application of the herbicide.  

Open Area Habitat Management (old field habitat and wildlife openings) 

Creation and maintenance of open area habitat was described previously under Vegetation treatments, and 

include mechanical, thermal, and mechanical methods. 

Open habitats within the project area are comprised of abandoned agricultural lands or maintained 

permanent wildlife openings, that are botanically characterized by grasses, forbs, and shrubs. Trees may be 

present, but they tend to be widely spaced and crowns do not form a canopy. These open habitats are 

threatened by woody species encroachment and would convert to forest habitat over time. Additionally, non-

native invasive species can out-compete native open habitat species and take over the landscape. Some 

woody species (e.g. locust, ailanthus, autumn olive) can change the landscape from an open habitat to a 

more closed habitat relatively quickly due to their ability to spread and colonize areas rapidly, and invasive 

grasses and forbs (e.g. Japanese stilt grass, mile-a-minute) can also grow and spread quickly and in mats that 

can crowd out native plants to create a monoculture of undesirable or non-native, unpalatable, plant species.  

Methods to maintain or create open habitats include: removing non-native grasses, vines and shrubs; 

encouraging the growth of native warm-season grasses, native shrubs and forbs; and periodic disturbance to 

maintain the early successional communities and prevent the growth of forest trees.  

As described above, mowing, brushing, and the use of hand tools have historically been the primary control 

methods in these areas but the integrated use of herbicide in a maintenance regime can be more efficient and 
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effective. Mowing and brushing keep the vegetation down but these methods do not kill the roots of many 

species, including trees. With each mowing or brushing, the woody vegetation is cut down but sprouting 

actually increases because of the larger root system that remains after cutting. Herbicide treatment is 

periodically needed to control this kind of woody vegetation. The application of herbicide is often a better 

means of control because it kills the entire plant including the root. This can lead to fewer treatments and 

reduced maintenance costs over the long-term. 

Roads Maintenance 

Tall woody vegetation growing in the road right-of-way can create visibility and safety problems for 

motorists utilizing these roads. A road closed-in with woody vegetation does not allow for sunshine to help 

keep the road free from ice and water, which in turn affects safety and increases road maintenance needs. 

This project would treat invasive species along Forest System Roads using either mechanical or chemical 

methods described above to control invasive woody species, such as tree-of-heaven, autumn olive, royal 

paulownia, and multi-flora rose or some native species that encroach on road right of way (e.g. pines, 

mountain laurel). Other non-native invasive plant species such as Japanese stilt grass, crown vetch, thistles, 

or serecia lespdeza may also be controlled using herbicides. Treatment would occur along open road 

corridors, up to 25-ft on either side of the road surface. The total proposed acreage for roadside invasive 

vegetation control is approximately 2,250 acres. However, treatment would only occur to individual plants 

scattered over the 2,250 acres where woody species are encroaching on the roadway, or non-native invasive 

plant species are spreading due to vehicle traffic. 
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Summary of Proposed Action 

Table 13. Proposed vegetation treatment by management area (MA) 

Management Area 

Timber 
Harvesting 
(no Fire)1  

(acres) 

Wildlife 
Openings2  

(acres) 

Prescription of 
only Fire3  

(acres) 

Areas with 
Harvesting 

and Fire 
(acres) 

Forest Stand 
Improvement 

(acres) 

Areas with Forest 
Stand Improvement 

and Fire 
(acres) 

Totals – All 
Treatments 

MA 13- Mosaics of Wildlife Habitat 2,653 32 2,557 880 1,155 182 7,427 

592MA 7G – Pastoral Landscape 124 12 541 221 19 56 961 

MA 7E 1 - Dispersed Recreation 
(unsuitable) 

NA NA 811 NA  NA NA 811 

4FA – Shenandoah Mountain 
Recommended National Scenic 
Area- road decommissioning 

NA NA NA NA NA NA 5 

1B - Beech Lick Knob 
Recommended Wilderness Study 
Area -1.6 miles of road 
decommissioning  

NA NA NA NA NA NA 3 

Totals – By Treatment 2,777 44 3,909 1,101 1,174 238 9,243 

1. Timber harvest includes: thinning, regeneration, and yellow pine restoration. Savannah and grassy area enhancement actions overlay these treatments. 

2. Wildlife openings overlay various mechanical commercial treatments and are permanent, open and grassy. 

3. Prescription of fire in both large and small blocks. 

Table 14. Proposed action summary table 

Treatment Action1 
Extent  

(acres, miles) 

Regeneration/even aged management Coppice with reserves (each unit up to 40 acres) 1,218 acres 

Regeneration/even aged management 
Patch openings (7 patch cuts embedded within various variable density thinning 
units, range from 4 - 10 acres in size each) 

41 acres 

Regeneration/even aged management Total regeneration harvest acres  = 1,259 total acres 

Regeneration/even aged management 
Pre-harvest Injections occurring throughout coppice with reserves treatment 
acres (overlays a mechanical treatment) 

<500 acres 

Mosaic of commercial thinning and regeneration 
silvicultural treatments for yellow pine restoration 

Shortleaf pine 434 acres 

Mosaic of commercial thinning and regeneration 
silvicultural treatments for yellow pine restoration 

Table mountain, pitch pine 158 acres 

Mosaic of commercial thinning and regeneration 
silvicultural treatments for yellow pine restoration 

Total yellow pine restoration acres  = 592 total acres 
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Treatment Action1 
Extent  

(acres, miles) 

Thinning treatments Savannah / variable density thinning 195 acres 

Thinning treatments Variable density thinning 1,832 acres 

Thinning treatments Total variable density thinning acres  = 2,027 total acres 

Grassy area enhancement within understory within variable density thinning units 71 acres 

Grassy area enhancement within understory within forest stand improvement units 13 acres 

Grassy area enhancement within understory within table mountain and pitch pine restoration units 30 acres 

Grassy area enhancement within understory within shortleaf pine restoration units 44 acres 

Grassy area enhancement within understory Total grassy area enhancement acres (all overlay mechanical treatments)  = 158 total acres 

Forest stand improvement Forest stand improvement 1,412 acres 

Wildlife openings New permanent wildlife openings (overlay commercial mechanical treatments)  44 acres 

Wildlife openings Rehabilitated existing wildlife openings1 238 acres 

Wildlife openings Total wildlife opening acres  = 281 total acres 

Prescribed fire Large burn units (# = 3) 4,459 acres 

Prescribed fire Smaller burn units (# = 7) 790 acres 

Prescribed fire Total burn unit acres  = 5,249 total acres 

Prescribed fire Dozer lines 6.7 miles 

Prescribed fire Hand lines 0.6 miles 

Roads, skid trails, and landings2 Temporary road 15 miles 

Roads, skid trails, and landings2 Existing road template proposed to be added to Forest System Roads 0.8 miles 

Roads, skid trails, and landings2 New roads to be constructed & proposed to be added to Forest System Roads 1.35 miles 

Roads, skid trails, and landings2 Total miles added to Forest System Roads = 2.15 total miles 

Roads, skid trails, and landings2 Bladed skid trails 56 miles 

Roads, skid trails, and landings2 Log landings (# = 96) 25 acres 

Roads, skid trails, and landings2 Road reconstruction 19 miles 

Roads, skid trails, and landings2 System road maintenance 25-30 miles 

Roads, skid trails, and landings2 Road decommissioning ~14 miles 

Roads, skid trails, and landing Improvements to 15 culverts to allow aquatic organism passage  15 culverts  

Ancillary vegetative treatments and restoration actions Herbicide management of non-native invasive species within treatment stands  ~5,000 acres 

Ancillary vegetative treatments and restoration actions Herbicide management of non-native invasive species along roads 2,250 acres 

Ancillary vegetative treatments and restoration actions 
Chemical site prep after harvest and before planting (in half of yellow pine 
stands; and release ~3 years after planting) for management of competing 
undesirable species 

296 acres 

Ancillary vegetative treatments and restoration actions 
Manual site prep after harvest and before planting (in regeneration units and half 
of yellow pine stands) using hand tools 

1,503 acres 

Ancillary vegetative treatments and restoration actions 
Southern yellow pine and disease-resistant American Chestnut planting (in 
harvested stands; ~100,000 single leaf pine, about 2,000 American Chestnut) 
over life of project) 

~350 acres 

1. *Italicized actions total the items in bold.   
2. Including feathering the edges / cutback field borders, overseeding a wildlife friendly mix and managing for non-native invasive species 

3. Estimates based on proposed treatment unit layout. Actual length and area is subject to site-specific variables. 
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Design Elements  

Design features, or elements, are any requirements to prevent environmental impacts that are included in the 

proposed action and must be complied with by law, regulation, or policy, such as, but not limited to best 

management practices, standards and guidelines, and standard operating procedures. Design features are any 

additional mitigation that can be designed into the proposal to prevent environmental impacts. The 

effectiveness of, the source of, the likelihood of implementation, and how the mitigation measures will be 

monitored has to be disclosed in the design of the alternatives. 

Mitigation measures are post analysis actions added and analyzed when the environmental impacts are still 

unacceptable. Analysis should show how these helped to reduce impacts.  

Each action alternative will follow the forestwide common standards stated in the Forest Plan, chapter 4 on 

pages 4-1 thru 4-20 and 4-22 thru 4-23. In addition, management prescription area standards will also be 

followed and are stated in the Forest Plan, including but not limited to those on: pages 4-27 through 4-34; 4-

39 through 4-41; 4-50 through 4-61; 4-76 through 4-83; and 4-121 through 4-135. Potential effects can be 

reduced or eliminated by implementing design criteria specified in Forest Plan standards, Virginia’s Forestry 

Best Management Practices for Water Quality (2011 Revision), Virginia Department of Forestry 

(http://www.dof.virginia.gov/water/index.htm) and West Virginia Division of Forestry best management 

practices (https://www.wvforestry.com/pdf/DOFbmpManual2014.pdf). The following summarizes some but 

not all of these standards and guidelines that apply to all alternatives except the no action alternative. The 

Forest Plan, all of its pertinent standards, and including its associated environmental impact statement, are 

incorporated herein by reference (https://www.fs.fed.us/gwjeff/core/2014-GWNF-Revised-Forest-Plan-full-

document.pdf and https://www.fs.fed.us/gwjeff/index.php). 

Design criteria are intended to lessen or eliminate potential impacts from proposed activities. All activities 

proposed would follow the Forest Plan standards but the following additional design features have been 

identified and highlighted for the site-specific conditions in the North Shenandoah Mountain Project area:  

1. All Butternut found within proposed action areas are to be marked as leave trees and undisturbed. 

2. Within riparian corridors, prescribed fires will be planned to use existing barriers and natural fuel 

breaks, such as, streams, lakes, wetlands, rock slides, roads, and trails, to reduce the need for fire line 

construction.  

3. Construction of firelines with heavy mechanized equipment (e.g. bulldozers) in riparian corridors is 

prohibited. Hand lines, wet lines, or black lines are used to create firelines within the riparian corridor to 

minimize soil disturbance. Water diversions are used to keep sediment out of streams. Firelines are not 

constructed in stream channels, but streams may be used as firelines. 

4. FW-32 During prescribed fire operations in the channeled ephemeral zone, use the least ground-

disturbing method of fireline construction, favoring blacklines and handtools. 

5. FW-155 Use existing barriers, e.g. streams, lakes, wetlands, roads, and trails, whenever possible to 

reduce the need for fireline construction and to minimize resource impacts. 

6. FW-159 Identify caves or abandoned mines that contain significant populations of bats as smoke-

sensitive targets. Avoid smoke entering these caves or mines when bats are hibernating (generally this is 

Nov 1 to April 1). 

7. 11-032 Construction of firelines with heavy mechanized equipment (e.g. bulldozers) in riparian 

corridors is prohibited. Hand lines, wet lines, or black lines are used to create firelines within the 

riparian corridor to minimize soil disturbance. Water diversions are used to keep sediment out of 

streams. Firelines are not constructed in stream channels, but streams may be used as firelines. 

http://www.dof.virginia.gov/water/index.htm
https://www.wvforestry.com/pdf/DOFbmpManual2014.pdf
https://www.fs.fed.us/gwjeff/core/2014-GWNF-Revised-Forest-Plan-full-document.pdf
https://www.fs.fed.us/gwjeff/core/2014-GWNF-Revised-Forest-Plan-full-document.pdf
https://www.fs.fed.us/gwjeff/index.php
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8. To promote potential federally listed bat summer roost trees and maternity sites, leave all dominant/ 

codominant, shagbark hickory trees and a minimum of 6 snags or cavity trees (6 inches DBH or larger) 

per acre, except where such trees pose a safety hazard. FW-48 through FW-60 (Forest Plan page 4-5 

through 4-6) will apply. 

9. FW-53 If during project implementation, active roost trees are identified, all project activity will cease 

within a ¼ mile buffer around the roost tree until consultation with U.S. Fish and Wildlife Service is 

completed to determine whether project activities can resume. 

10. Favor the retention of large (>20" dbh) standing snags and den trees in logging units. Active bear den 

trees are retained in harvest areas along with an unharvested buffer of at least 100 feet wide on all sides 

of the den. 

11. To provide for soft mast understory species such as dogwood, red bud, hawthorn, and serviceberry (over 

two inches DBH), retain where available and where their abundance does not inhibit adequate stand 

regeneration. FW-35 (page 4-4) will apply. 

12. Log landings will be seeded with a wildlife forage mix and serve as transitional early successional 

habitat for wildlife cover, foraging, and nesting for 10-15 years post-harvest activities. Where necessary, 

landings will be ripped to a depth of 6 inches to break up compaction, to ensure soil productivity and to 

successfully establish herbaceous vegetation. Seeding mix will be approved by District Biologist. 

13. Equipment hygiene contract clauses are enforced within 500 feet of known TES plant species 

populations. Equipment will be inspected by qualified Forest Service personnel before being allowed on 

the National Forest, and between specifically-identified non-native invasive plant infested areas and 

areas free from noticeable infestations. 

14. FW-97 Mechanical equipment, such as that used for logging, mowing, firefighting and earth moving 

(including road graders), should be free of soil, seeds, and other attached material prior to coming on the 

Forest or being moved from areas on the Forest with non-native invasive plant infestations to areas free 

from noticeable infestations. Such equipment should be examined by qualified Forest Service personnel 

before being allowed on the Forest. 

15. FW-94 Planning for management activities includes consideration of existing and potential non-native 

invasive plant threats. Site-specific plans should include control/eradication treatments and follow up 

monitoring of those treatments for effectiveness. Examples include inventory and treatment of log 

landing and haul road sites for timber sales, fire control lines (particularly those with soil disturbance), 

areas near existing seed sources for prescribed burns, and trail corridors for trail construction. 

Cow Knob salamander design elements are:  

1. Forest Plan FW-45 If Cow Knob salamanders are found in areas outside the Shenandoah Mountain Crest 

management prescription area, those areas will be subject to the same management measures as 

described in the Shenandoah Mountain Crest Management Prescription Area 8E7.  

2. The inventoried special biological area layer will be expanded based on survey results that found Cow 

Knob salamander outside of the current Shenandoah Mountain Crest prescription boundary. 

Wood turtle design elements are:  

1. No mechanical logging activities (including those for wood turtle enhancement) allowed within 300 feet 

(100 m) of the edge of perennial streams known to be occupied by wood turtles from May 1 to October 

15. Within the 300-foot buffer, hand felling and cabling of timber would be permitted during the May 1 

to October 15 time period. In coordination with VDGIF or WVDNR and Forest Service biologists, 

logging activity restrictions in the 300 ft buffer zone may be modified on a case-by-case basis. Bennett 
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Run, German River, North Fork Shenandoah River and Shoemaker River within the project area; and 

the Bible Run, Carr Run, Cold Spring River, Little Dry River, Seventy Buck Lick Run, Slate Lick 

Branch and Spruce Lick Run within two miles of the project area have been designated by the Virginia 

Department of Game and Inland Fisheries (VDGIF) as “Threatened and Endangered Species Waters” for 

the Wood turtle. 

2. Place large woody debris and root wads into the stream channel to provide over-wintering habitat as 

appropriate. 

3. Where feasible, and in accordance with Forest Plan soils direction, soil berms will be put in place along 

occupied stream reaches to serve as wood turtle nesting habitat. 

Threatened and endangered species design elements include: 

1. If any threatened, endangered, sensitive, or locally rare species are located during implementation of the 

project, work will be suspended, and a biologist and/or botanist will be consulted. FW-37 through 39 

(page 4-4) will apply. 

2. In areas with sustained slopes over 35%, a cable skidder would winch logs to areas with slope under 

35%. Heavy equipment would be precluded from, and bladed skid trails would not be constructed on 

sustained slopes greater than 35%. This also may result in some units being dropped or reduced in size, 

or skid trails rerouted.  

3. Each prescribed burn plan will include a smoke management plan that identifies smoke sensitive areas 

such as communities, health care facilities, airports, highways, homes of persons known to have chronic 

respiratory illness, schools, etc. The burn plan will be designed with conditions that will maximize 

smoke dispersion and minimize smoke impacts in these areas. 

4. Each burn plan will include a public notification plan to inform those living nearby of when burns will 

occur. 

5. The prescribed fire burn boss will obtain site-specific weather reports called "spot weather forecasts," 

provided by the National Weather Service, to check that parameters for good smoke dispersion are met 

on the day of the burn and that the forecast meets the conditions described in the burn plan. This will aid 

in reducing smoke impacts on sensitive areas. 

6. It is recommended that the District seek assistance from the air specialists and that a more refined smoke 

model is used to help make go/no-go decisions on the day before or day of the burn. 

7. For some treatment units, even the most diligent planning will provide no option that can avoid all 

smoke sensitive targets. In these cases the project can be modified or the District will seek ways to 

mitigate the impacts of the smoke. 

8. Despite the fact that regional air quality analyses and monitoring may show that prescribed fire 

emissions are not affecting the National Ambient Air Quality Standards , forecasted ozone levels should 

be taken into consideration prior to burning to avoid putting smoke into areas with forecasts for ozone 

levels above the National Ambient Air Quality Standards . This is primarily a growing season concern 

when prescribed burning and the ozone season coincide (April - October). 

Once the decision to burn is made and firing has begun, fire and smoke behavior will be monitored for 

unanticipated and unacceptable situations (smoke dispersing in the wrong direction, smoke not 

dispersing vertically, etc.). The staff will be prepared to cease ignition and/or begin suppression if the 

situation cannot be controlled or mitigated. Also, staff will patrol smoke sensitive roadways through the 

night if the fire is still producing significant smoke at dusk. 
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9. The District will maintain records of any significant smoke management problems in the review section 

of the project burn plan. 

Water and soil quality design features include: 

1. FW-5 On all soils dedicated to growing vegetation, the organic layers, topsoil and root mat will be left in 

place over at least 85% of the activity area and revegetation is accomplished within 5 years. (The 

activity area is the area of potential soil disturbance expected to produce vegetation in the future, for 

example: timber harvest units, prescribed burn area, grazing allotment, etc.) 

2. FW-6 Locate and design management activities to avoid, minimize, or mitigate potential erosion. 

3. FW-7 Use ditchlines and culverts when new permanent road construction grades are more than 6% and 

the road will be managed as open for public use. 

4. FW-8 Water saturated soils in areas expected to produce biomass should not receive vehicle traffic or 

livestock trampling to prevent excessive soil compaction. 

5. FW-9 Where soils are disturbed by management activities, appropriate revegetation measures should be 

implemented. When outside the normal seeding seasons, initial treatments may be of a temporary nature, 

until permanent seeding can be applied. Revegetation should be accomplished within 5 years. For 

erosion control, annual plants should make up >50% of seed mix when seeding outside the normal 

seeding season and the area should be reseeded with perennials within 1½ years. 

6. FW-212 Locate, design, and maintain trails, roads, other facilities, and management activities to avoid, 

minimize, or mitigate geologic hazards and potential impact on infrastructure and public safety. Site 

characterization prior to ground disturbance on slope gradients of 40% or greater will: 1) identify 

existing geologic slope stability conditions; 2) evaluate how construction would alter the existing 

conditions; and 3) assess potential for slope failures (from cut slopes, fill slopes, disposal sites for excess 

excavation, and sidecast material). For ground-disturbing projects on slope gradients of 40% or greater 

located upslope and within one-half mile of Forest external boundary, consider a geologic hazard and 

risk assessment of off-Forest public safety for landslides, including debris flows. 

7. FW-231 Revegetate during seeding seasons on construction sites where slopes are greater than 5%. 

8. FW-141 When necessary, landings will be ripped to a depth of 6-8 inches to break up compaction, and 

to ensure soil productivity and the successful reestablishment of vegetation. 

9. FW-142 Skid trails may cross riparian corridors at designated crossings. If crossing a perennial or 

intermittent stream is unavoidable, use a temporary bridge or other approved method within the State 

Best Management Practices (BMPs). All streams are crossed at as close to a right angle as possible. 

Stabilization of skid trails will occur as soon as possible to minimize soil movement downslope. 

10. The following standards apply to 25 feet on each side of a channeled ephemeral stream and 25 feet 

upstream from the point at which the scoured channel begins (the “nick point”). 

a. FW-16 Management activities expose no more than 10% mineral soil in the channeled ephemeral 

zone. 

b. FW-25 If culverts are removed, banks and channel must be restored to a natural size and shape. All 

disturbed soil must be stabilized. 

11. FW-148 Fire control lines (whether constructed by hand or mechanically) that tie into travelways (trails, 

roads, etc.), will be obliterated and the topography restored to original contour as soon as possible 

following the fire. 
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12. FW-153 Where needed to prevent erosion, firelines are revegetated and water-barred promptly after the 

fire is controlled. 

13. FW-164 Only mowing, chopping, or shearing treatments are used on sustained slopes over 15 percent. 

No heavy equipment is used for mechanical fuels treatments on sustained slopes over 35 percent. 

14. Equipment should not be operated when ground conditions are such that excessive damage will result.  

15. Heavily compacted areas (skid roads, temporary roads, log landings, dozer lines) should be ripped and 

seeded with an approved mix to help minimize the effects of compaction and to water infiltration and to 

promote revegetation. 

16. In decommissioning / closing roads and trails the following measures should be applied where 

appropriate: 1) implement suitable measures to close and physically block the road entrance so that 

unauthorized motorized vehicles cannot access the road; 2) establish effective ground cover (i.e. erosion 

control measures and revegetation) on disturbed sites to avoid or minimize accelerated erosion and soil 

loss; 3) roads should be water barred (have broad based dips installed) to permit the proper drainage of 

water; and 4) remove drainage structures where appropriate and necessary. 

Visuals design elements are incorporated to maintain scenic integrity. Each management prescription in 

chapter 4 of the Forest Plan contains standards for scenery called scenery integrity objectives. In chapter 3 

of the Forest Plan, table 3-3. Scenery Treatment Guide contains design elements to help meet the high, 

moderate and low scenery integrity objectives by the type of management activity. Forestwide standards for 

scenery are contained in chapter 4 of the Forest Plan (FW-181 to FW-198). The following are the primary 

design elements applicable to this project.  

1. Leave tree or unit marking should be applied so as to not be visible within 100 feet of concern level 1 

and 2 viewing platforms. 

2. For regeneration harvest units, a band of trees 60-100' in width will be retained, transitioning the leave-

tree density from higher density adjacent to concern level 1 and 2 travelways to the desired density 

within the unit.  

3. Along concern level 1 and 2 travel routes, openings should be spaced at a minimum of 1000 feet apart 

next to the travel route. These openings will be random in width and in spacing.  

4. To the extent feasible, openings should appear natural with obvious human-made features, such as 

temporary roads, skid trails, landings, and slash, located in areas that are less likely to be seen from 

concern level 1 routes and sites. To the extent feasible, avoid bare mineral soil observation from concern 

level 2 routes.  

5. Geometric shapes are to be avoided in regeneration harvest units within high and moderate scenery 

integrity objective areas. 

Monitoring 

Monitoring of the project actions will occur to ensure that various aspects of the project adhere to the 

standards of the Forest Plan, the applicable State Best Management Practices, and conform to project-

specific resource protection measures set forth in this document. Monitoring will also occur to verify that 

accuracy of the predicted effects this assessment discloses. Specific monitoring responsibilities and activities 

include:  

The timber management assistant/silviculturist and district biologist will review the project prior to 

implementation to ensure that the locations of any access routes, sale boundaries, and the silvicultural 

prescriptions are carried out as described by this assessment. 



Chapter 2 – Proposed Action and Alternatives 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
57 

The timber sale contract team, primarily the timber sale administrator, will ensure actual operation of the 

timber sale follows measures described in this assessment.  

The district timber management assistant/silviculturist/forester/technicians will survey the stands one year 

and three years following sale closure to determine if harvest areas have regenerated adequately. In addition 

to adequate regeneration, the species composition of the regeneration will be monitored. An important part 

of certifying regeneration will be to monitor for the presence of any non-native invasive species in these 

areas. 

As feasible, the district timber management assistant/silviculturist/resource specialist/contractor will monitor 

a representative sample of temporary road locations, landings and bladed skid roads until the site is stable, or 

up to three years following sale closure to ensure sites are stable and adequately re-vegetated, and will 

monitor control needs of non-native invasive species.  

Prescribed burn units will be monitored using several protocols, as resources and funding allow. These could 

include canopy gap analysis, forest structure and composition monitoring protocol, and photo monitoring. 

Tonnage per acre, species composition, and photo-point plots could be included. This is described in further 

detail in the project record. 

Alternative 2 – No Action 

Under the no-action alternative, none of the proposed activities would be implemented in the project area at 

this time. Current uses of the area would continue and activities approved by previous decisions would 

continue. See the table in appendix 4, and the figures and narrative in chapter 3 to view other reasonably 

foreseeable actions within the planning area. 

Alternatives Considered but Eliminated from Detailed Study  

Federal agencies are required by NEPA to rigorously explore and objectively evaluate all reasonable 

alternatives and to briefly discuss the reasons for eliminating any alternatives that were not developed in 

detail (40 CFR 1502.14). Public comments received in response to the proposed action provided suggestions 

for alternative methods for achieving the purpose and need. Some of these alternatives may have been 

outside the scope of the purpose and need for the North Shenandoah Mountain Project, duplicative of the 

alternatives considered in detail, or determined to be components that would cause unnecessary 

environmental harm. Therefore, a number of alternatives were considered, but dismissed from detailed 

consideration for reasons summarized below. 

Vegetation treatments in German River Working Area (units 64 to 67): Originally, there were about 350 

acres of proposed thinning and regeneration treatments in four units in the German River Working Area (64 

– 67), adjacent to both the Dominion TL500 powerline corridor and the Shenandoah Mountain Crest 

prescription area, which also included a portion of the Cow Knob Salamander Special Biological Area 

prescription. Subsequent Cow Knob salamander surveys, uncertainty with the utility corridor proposal, and 

further field investigations about logging systems and road feasibility revealed multiple challenges for 

implementation and analysis of these units. Furthermore, the inventoried special biological area for Cow 

Knob salamander was updated with new survey results. The district ranger determined that the time is not 

ripe to conduct a full analysis or make a decision on these particular units. Therefore, they were dropped 

from consideration under this decision.  

Old growth treatments are not proposed: Units were adjusted based on field examinations and input from 

the collaborative working group for vegetation. During field visits, stands were discovered that met the old-

growth criteria, and therefore were removed from treatment proposals. 
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Additional road decommissioning: Additional road segments were considered for decommissioning, but 

were not carried forward for the following reasons: 

 240C – Bible Run (0.45): This road alternates between Forest Service and private inholdings. 

Therefore, it is not proposed for decommissioning due to private access needs. 

 232A – Sumac Run (0.85 miles): The beginning of this road crosses private property for which the 

Forest Service has a right of way. The road then enters remote backcountry. It is a ridge road. Current 

status is open for the first ¼ mile; then closed to public, admin use only. Decommissioning would be 

about 0.61 miles after the right of way. However, this is not proposed because it is not causing aquatic 

issues at this time, and there are private access issues. 

Include recreation infrastructure improvements: During the initial collaborative project development 

process, a focused team was assemble to discuss and create a proposal for potential recreational 

infrastructure project elements. However, stakeholder discussions became more contentious in nature and 

there was an inability to reach a consensus proposal. Economic feasibility was also another concern 

identified by the agency. Finally, due to these factors and because many of the recreational project 

components had independent utility that was not reliant on or related to vegetation treatments or roads 

proposals, these elements were dropped from further analysis. There is a possibility that some elements of 

the proposal would be reviewed and proposed in the future, but nothing has been developed or scoped at this 

time. Should future recreation actions be proposed, any impacts from this decision would become part of the 

existing condition in the event future recreation actions were considered by the responsible official.  

Maximize available early successional habitat: Public interest in this project requested this project strive 

to create more of the early successional habitat than was proposed. This was primarily related to hunting 

opportunities for various bird and other game species. The desire was for increased prescriptions using 

coppice with reserve for additional habitat for early successional species like ruffed grouse, deer, and turkey. 

The interdisciplinary team did not propose a second alternative because of the site-specific conditions in 

each stand dictated the proposed prescription. Also, the plan calls for creation of early seral and open canopy 

conditions, which was balanced in the proposal. The proposal also utilizes the gap analysis to manage for 

desired conditions as described in the Forest Plan. 

Hemlock Woolly Adelgid treatments: Though some need was identified (about 34 acres), this was not 

carried forward for analysis due to the complexity of effects analyses that had not been completed by the 

close of the draft environmental analysis. The time was not ripe to carry this forward, and the extent of units 

and area of need affected was minimal. 
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Scope of the Environmental Analysis 
The Final Environmental Impact Statement for the Forest Plan and the Forest Plan will be tiered to and 

will guide this analysis. These documents provide the programmatic or first level, of the two level 

decision process adopted by the Forest Service. These documents satisfy many requirements of the 

National Forest Management Act (NFMA 1976) while providing programmatic guidance and additional 

resource analyses content.  

Applicable Laws and Executive Orders 
 National Historic Preservation Act  

 American Indian Religious Freedom Act, Native American Graves Protection and Repatriation Act, 

and Executive Order 13007, Indian Sacred Sites 

 Wilderness Act 

 Endangered Species Act 

 National Forest Management Act 

 Cave Resource Protection Act 

 Clean Air Act 

 National Environmental Policy Act 

 Clean Water Act and State Water Quality Standards 

 Bald Eagle and Golden Eagle Protection Act 

 Migratory Bird Treaty Act 

 Executive Order 11988, Floodplains. This executive order requires the Forest Service to take action 

to minimize adverse impacts associated with occupancy and modification of floodplains and reduce 

the risk of flood loss; minimize the impacts of floods on human safety, health, and welfare; and 

restore and preserve natural and beneficial values served by floodplains. 

 Executive Order 11990, Wetlands. This executive order requires federal agencies to take action to 

minimize destruction, loss, or degradation of wetlands and to preserve and enhance the natural and 

beneficial values of wetlands. 

 Executive Order 12898, Environmental Justice. This executive order requires federal agencies to 

the extent practicable and permitted by law to make achieving environmental justice a part of their 

mission by identifying and addressing as appropriate disproportionately high and adverse human 

health effects. 

 Executive Order 13112, Invasive Species. This executive order directs that federal agencies should 

not authorize any activities that would increase the spread of invasive species. 

 Executive Order 13186, Migratory Birds. This executive order requires federal agencies to avoid 

activities that would contribute to a decline in habitat for migratory bird species. 

Decision to be Made 
The District Ranger of the North River Ranger District is the responsible official who will review the 

proposed action, the alternatives to the proposed action, and the environmental consequences to make a 
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decision. In making the decision, the District Ranger will consider which activities best meet the purpose 

and need, move towards the desired conditions, and provide consistency with Forest Plan standards and 

guidelines for all related resource areas. The decision will include design criteria necessary for the 

activities to take place and provide resource protection. The District Ranger will decide whether to:  

 Select one of the action alternatives that has been considered in detail, or modify and select one of 

the alternatives, and  

 Identify what design features and mitigation measures would apply, and  

 Identify what monitoring activities are necessary, or  

 Select the no action alternative 

The District Ranger will also decide if the proposed management activities would have a significant 

impact that would trigger the need to prepare an environmental impact statement. 

The decision to treat non-native invasive plants is covered under the 2010 George Washington and 

Jefferson National Forest Forest-Wide Non-Native Invasive Plant Control Project Environmental 

Assessment and Decision Notice, and implementation will be in compliance with that decision. 

Alternatives Given Detailed Study 

In the event that there are discrepancies between proposed actions indicated in this environmental 

assessment and those summarized or recapped in the resource reports, proposed actions indicated in the 

environmental assessment govern. Though the reports and environmental assessment were reviewed for 

consistency by the planning team, it is possible there are slight variations in assumptions (e.g. small 

differences in mileage or acres). All attempts were made to rectify reports for consistency, and any 

possible remaining discrepancies are minor and would not meaningfully change the comparative analysis 

of alternatives or their effects. 
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Chapter 3 – Environmental Consequences 

Introduction 
This chapter summarizes the existing condition of physical, biological, social and economic resources in 

the North Shenandoah Mountain Project area as well as the direct, indirect or cumulative effects of 

carrying out the proposed alternatives. These effects can be either adverse or beneficial. The area of 

potential effects varies by resource, but it can generally be considered to incorporate NFS lands within the 

North Shenandoah Mountain Project area. 

The effects of the alternatives are discussed in terms of direct effects (effects that are caused by the action 

and occur at the same time and place), indirect effects (effects that are caused by the action and are later 

in time or farther removed in distance, but are still reasonably foreseeable), and cumulative effects 

(effects on the environment that result from the incremental impact of the action when added to other 

past, present, and reasonably foreseeable future actions regardless of what agency or person undertakes 

the other actions). If any project issues were identified either through public scoping, or through internal 

(Forest Service specialists) input, then they will be identified at the beginning of each resource section. 

Specialist reports evaluate specific resource conditions in the planning area and provide a full explanation 

of modeling and analyses conducted to evaluate the affected environment and environmental effects of 

the no-action and action alternatives. Information provided in this chapter is in part derived from the 

specialist reports which are available in the project record at the North River Ranger District. All pertinent 

summarized findings and conclusions have been provided for in the body of the EA. 

Past, Present, and Reasonably Foreseeable Future Actions 
The following actions described below could occur within the planning area during implementation of the 

proposed project. Some of these actions may be due to prior Forest Service NEPA decisions for projects 

that are planned or recurring in the area. Other actions may be due to non-Forest Service activities that are 

likely to occur in the area. Depending on the resource, some of effects from these activities outside of this 

proposal may either create the baseline conditions for, and/or could overlap in time or space with effects 

anticipated in this project. In addition, Forest Service decisions related to vegetation management that 

could occur within the planning area are listed in table 51 in Appendix 4: Past, Ongoing, and Reasonably 

Foreseeable Future Vegetation Management Actions, which includes other existing NEPA actions that 

may overlap with vegetation treatments proposed in this analysis. Analysis of cumulative effects to a 

given resource in Chapter 3 will include past activities that have occurred within the same activity area 

footprint as well as reasonably foreseeable actions in the future, where appropriate. 

The following are some of the NEPA actions in the planning area: 

 The 2012 Rocky Spur EA and Decision Notice entailed about 220 acres of regeneration harvests 

from the Rocky Spur Timber Sale implemented from 2014-2017. This was part of gap analysis for 

this project and is included in the acreages listed in appendix 4. 

 The 2015 West Side EA and decision notice included approximately 276 acres of regeneration 

harvests and 86 acres of thinning treatments from the West Side Timber Project; it was implemented 

between 2018 and 2021. However, it is outside of any of the watersheds proposed for treatment. It 

is not included in appendix 4, and is not expected to overlap in time and space with any resource 

effects.  
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 There is an existing prescribed fire block in the planning area – Gauley Ridge – which has been 

burned 3 times: 2004, 2008, and 2015. It was included in the gap analysis and in appendix 4. One of 

the proposed burn blocks is adjacent to the location of this existing burn block. 

Historical prescribed fire has been implemented on the landscape through the Heavener Mountain, Hall 

Springs, and Dunkle Knob prior NEPA decisions. However, these areas are outside of treatment 

watersheds. Therefore, they are not included in appendix 4 and are not expected to overlap in time and 

space with any resource effects.  

While unmanaged wildfires have and likely will continue to occur in the planning area, they are not 

considered reasonably foreseeable in a planning context. However, they do help inform the baseline 

conditions for multiple resources. The Gate Mountain Fire (2018) was a 1,040-acre low-severity fire in 

the planning area, but it did not intersect with any of the proposed management units.  The low severity 

nature of the fire did not impact stand structure or result in any substantial changes in vegetation but did 

move stands towards desired conditions. The fire occurred within one treatment watershed and is included 

in appendix 4 to indicate the extent landscape condition has on fire in recent history or the near future.  

Slate Lick Fields – This approximately 100-acre old-field wildlife project consists of past openings and 

ongoing chemical treatments; burning and invasive plant treatments. It was included in appendix 4 to 

indicate the extent landscape condition has on wildlife opening treatments in recent history or the near 

future.  

Dominion 550 Transmission Line Rebuild could occur within the planning area, as a forthcoming 

proposal is anticipated. It could affect timing of certain project elements. It is likely to result in road 

reconstruction or improvements in the planning areas due to the need to access and relocate some of the 

towers. Some of the units that would be most affected by, or which would be most likely to overlap with 

this application were removed from consideration under this decision. This potential action was not 

included in the table of actions described in appendix 4, as there are no known overlapping vegetation 

concerns, and the access roadways are already part of the Forest system roads and are not proposed for 

changes. 

In the planning areas it is expected that there would be continued treatment of heavily infested areas of 

non-native invasive plant species (e.g. ailanthus, mile-a-minute vine) across the project area. As indicated, 

this treatment would be covered under the 2010 decision notice to treat non-native species. This treatment 

was included in appendix 4 to indicate the extent landscape condition has on non-native invasive plant 

species treatments in recent history or the near future. 

In November 2016, the Forest proposed scoping on the Forestwide Maintenance of Open and Semi Open 

Lands, Roadside Corridors, and Utility Rights-of-Way (# 50327). The expected analysis type is an EA, 

which pertains to the open maintenance of about 14,000 acres of permanent grass and shrublands, 59,000 

acres of road corridors, and 6,500 acres of existing gas and power line utility rights-of-way across the 

entire Forest. Portions of this decision could overlap with the planning area and would provide 

complementary support for maintaining the open areas proposed in this project. This treatment was not 

included in the acreages in the table in appendix 4, because any of these areas proposed here or previously 

covered under other decisions could receive maintenance treatments to restore or maintain open habitat 

conditions in recent history or the near future. Including the acreage from table 51 in appendix 4 would be 

duplicative. 

Some roads in the project area have received funds from the Emergency Relief for Federally Owned 

Roads Program. The list of roads proposals were reviewed within this context, and any roads with such 
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funding proposals were indicated. Emergency Relief for Federally Owned Roads Program repairs would 

complement the proposed actions by improving the conditions of the roads on the landscape and reducing 

any potential negative effects from their maintenance needs. 

The following figures indicate the relationship between existing NEPA decisions regarding vegetative 

treatments in the project units and the treatments proposed under this analysis. In some cases, there may 

not be overlapping vegetative treatments from other decisions in the working area, but the figure was 

included for reference and congruency. As indicated, figures do not include other roads activities covered 

under Emergency Relief for Federally Owned Roads Program decisions, or any non-vegetation treatment 

actions. 
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Figure 15. Selected reasonably foreseeable vegetation treatment actions in the planning area, not related to the proposed 
action  
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Figure 16. Blue Hole / Grove Hollow Working Area with select past, present, and reasonably foreseeable future, and proposed 
vegetation actions  
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Figure 17. Feltz Ridge / Leading Ridge Working Area with select past, present, and reasonably foreseeable future, and 
proposed vegetation actions  
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Figure 18. German River Working Area with select past, present, and reasonably foreseeable future, and proposed vegetation 
actions  
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Figure 19. Mitchell Knob / Camp Run Working Area with select past, present, and reasonably foreseeable future, and 
proposed vegetation actions  
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Figure 20 Slate Lick / Cross Mountain Working Area with select past, present, and reasonably foreseeable future, and 
proposed vegetation actions 
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Resources or Uses Not Present, Outside Scope of Analysis, or 
Not Affected 
Resources or uses that were not present or directly or indirectly impacted by the alternatives and not 

further analyzed or whose analysis was out of the scope appropriate for this project include: 

 Heritage and cultural resources (Note: A phase 1 reconnaissance archeological survey was 

completed in the project area. The survey covered all proposed cutting units and activities within 

these areas: bladed skid roads and landings, temporary road construction, and fire line construction. 

Any identified resources will be avoided. The State Historic Preservation Officer concurred with 

this finding.) 

 Lands and special uses 

 Inventoried roadless areas 

 Wilderness 

 Climate change: Climate change was identified as a project issue. This analysis will tier to the 

Forest level briefing paper that addresses project level climate change and carbon sequestration 

concerns. 

Additional details describing the resources and uses mentioned above are located in the project record. 

Section A. Physical Resources 

A1 Geology and Soils 

A1-1 – Project Issue(s) Related to the Geology Resource 

Timber harvesting on steep slopes with sensitive soils could lead to erosion and slope stability issues. 

Erosion and sedimentation from the ground disturbing project activities could impact the five priority 

watersheds, including a municipal watershed, in the project area. 

A1-1– Scope of the Geological Analysis 

The geographic scope of this analysis is the watersheds draining the project area down to the confluences 

with the South Fork South Branch Potomac River, North Fork Shenandoah River, and the Dry River.  

A1-1 – Existing Geological Situation 

The geologic foundation of ecosystems in the project area consists of sedimentary bedrock (Paleozoic 

age) and derived surficial deposits such as colluvium and soils. The bedrock in the project is primarily 

sandstone, shale and siltstone (U.S. Geological Survey, 2019). Some bedrock formations containing 

limestone and sandstone are mapped as karst or potential karst areas along the eastern border of the 

project (Hubbard, 1983; Weary and Doctor, 2014). The two proposed timber harvest units (502 and 505) 

located on the west flank of North Mountain are in an area mapped as Lower Devonian and Upper 

Silurian formations – undivided. This formation contains sandstone and limestone. Field work conducted 

for this project has not found any sinkholes, limestone caves or other karst features in proposed timber 

harvest units (502 and 505) or in any area of the proposed action. 
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The landforms in the project area are a result of the interaction of surface geologic processes (such as 

weathering, landslides (mass wasting), stream incision, flooding, erosion, transport and deposition of 

sediment) with the underlying geologic formations and geologic structures. Landslides are part of the 

natural disturbance regime on the steep slopes in the project area. Landslides (such as rockslides, slumps, 

rockfalls, debris slides and debris flows) occur infrequently, and usually as a result of intense rainstorms. 

In the project area, the areas that are most susceptible to landslides, especially during storm events, are 

stream banks and the steep sideslopes adjacent to streams and the upper slopes of drainages (hollows). 

The natural landslide hazards within the project area include debris flows, which are of special interest 

because debris flows are a dominant landslide process in mountainous watersheds and because of the long 

distance a debris flow may travel. Debris flows originating on the upper slopes of mountainsides can 

travel hundreds or thousands of feet down to the lower slopes and valleys. A debris flow can move down 

through a watershed rapidly and poses a risk to public safety, resources, and infrastructure far downslope 

from the slope failure source area (initiation zone). The National Forest System lands in the project area 

occupy the upper slopes of the steep mountains which geologically are natural source areas for debris 

flows in the project area. 

Human activities (such as roads, log landings and timber harvest) have altered conditions affecting slope 

stability in many parts of the project area. For example, more than 200 miles of existing Forest Service 

system roads have created cut slopes in, and fill slopes on, the natural slopes. The roads have altered slope 

stability conditions and increased the potential for slope instability. The roads have been present for 

decades, and the cut slopes and fill slopes are generally stable. This experience with roads indicates that 

while the alterations of slope stability conditions by Forest Service single lane roads does increase the 

potential for slope instability, the scale or degree of alterations in this particular geologic setting has not 

been sufficient to result in major, widespread slope failures. 

A1-1 – Direct, Indirect and Cumulative Geological Effects 

Slope stability and landslides 

Alternative 1 would conduct ground disturbing activities including construction of roads, log landings, 

skid trails, fire lines, as well as timber harvest and prescribed burns. These activities have the potential to 

alter conditions affecting slope stability by undercutting natural slopes or by diverting surface drainage, or 

by placing excavated material (fill) on natural slopes. The alteration of conditions affecting slope stability 

could be sufficient to lead to slope failures, such as failures of road cut-or-fill slopes or log landing cut-or-

fill slopes, or slope failures in timber harvest units, bladed skid trails or fire dozer lines.  

Potential impacts on slope stability would depend on many factors, such as: the steepness of the slopes 

where project activities would occur; bedrock structure (orientation and distribution of bedrock fractures 

or discontinuities); the mass strength properties of in-place bedrock and slope deposits including soils and 

colluvium; rainfall quantity and intensity; presence of colluvium-filled hollows; surface and subsurface 

drainage including near-surface groundwater and springs.  

Alternative 1 would construct about 1.35 (2.15 is proposed for adoption onto the system but 0.8 miles 

already exists on the landscape) miles of new system road and 15 miles of temporary roads, and would 

reconstruct about 19 miles, ranging from curve widening to major reconstruction. Roads are subject to 

Forest Plan standards such as: 

 FW-230 Roads are designed and constructed to the standard necessary to provide access and 

manage resources according to management prescription desired conditions and public safety. 
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In regard to timber harvesting, a relevant Forest Plan standard applicable to alternative 1 is: 

 FW-125 Use advanced harvesting methods (such as cable or helicopter) on sustained slopes 35 

percent or greater to avoid adverse impacts to the soil and water resources. 

Alternative 1 also includes this design element: 

 In areas with sustained slopes over 35%, a cable skidder would winch logs to areas with slope 

under 35%. Heavy equipment would be precluded from, and bladed skid trails would not be 

constructed on sustained slopes greater than 35%. This also may result in some units being dropped 

or reduced in size, or skid trails rerouted. 

Many timber harvest units contain some areas with slopes 35 percent or greater. Some timber harvest 

units contain substantial areas with slopes 35 percent or greater, such as regeneration units 4, 18, 27 37, 

and 70 (refer to the appendix in the geology specialist report). Before any units would be added to a 

timber sale contract, the unit would be screened and modified by the design elements to be consistent with 

the Forest Plan standard regarding timber harvest on slopes 35 percent or greater. 

The road construction and other ground disturbance required to implement alternative 1 (such as log 

landings and bladed skid rails) would alter conditions affecting slope stability, which in some cases could 

be sufficient to lead to slope failures, such as failures of road or log landing cut-or-fill slopes, or slope 

failures in timber harvest units. Roads, log landings and bladed skid trails would have long term effects 

on conditions affecting slope stability. Timber harvest and prescribed fire would have short term effects.  

The existing road cut-and-fill slopes and past timber harvest areas in the project are generally stable. The 

decades of experience with the existing road system and past timber harvest in the project area suggest the 

proposed action would have similar potential effects on slope stability. Mitigation measures (design 

elements and plan standards) and the distribution of project activities in space and time (years) would 

reduce the potential for project-induced slope failures. 

Mitigation measures would reduce, but not eliminate, the potential for project-induced slope failures 

(landslides). Debris flows are a natural landslide hazard on the steep slopes in the project area. Debris 

flows can also be caused by failure of fill slopes constructed for roads or log landings. Fill slopes, 

especially inadequately constructed and maintained fill slopes, are a potential source of debris flows in 

mountainous terrain (Collins, 2008).  

Whether due to a fill slope failure or a natural slope failure, debris flows can travel hundreds or thousands 

of feet downslope. Where fill slopes would be constructed for roads and log landings on steep slopes, the 

alteration of conditions affecting slope stability may be sufficient at some sites to increase the potential 

for a fill slope failure, and possibly, a debris flow that would pose a risk to public safety, resources, and 

infrastructure on NFS land and downslope on lands of other ownership. The decades of experience with 

the existing road system and past timber harvest in the project area suggests alternative 1 may have a low 

probability of major debris flows and associated risks. However, slope stability hazards, including debris 

flows, and associated risks are potential effects of alternative 1, and emphasize the need for diligence in 

implementing the mitigation measures. 

Alternative 2 (no-action alternative) would not add to the existing alteration of conditions affecting slope 

stability from past activities. The potential effects from past activities would continue, including the 

potential for slope failures of road or log landings, and possibly, debris flows. The potential for natural 

landslides, including debris flows, would continue under alternative 2. 
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Cumulative effects 

Landslides are part of the natural disturbance regime on the steep slopes in the project area. Past human 

activities (such as roads and timber harvesting) have altered conditions affecting slope stability in the 

project area, and as a result, increased the potential for slope instability. The no action alternative would 

not add incrementally to the potential slope instability from past or future human activities. The proposed 

action alternative would add incrementally to the potential slope instability from past and future human 

activities. Slope instability effects are expected to be similar to effects from past timber harvest projects. 

No unique or unknown slope instability hazards are expected to occur from this project.  

Karst 

Alternative 1 would use logging equipment, vehicles, and support equipment (such as skidders, logging 

trucks, fuel supply operations, etc.) that may produce leaks or spills of petroleum products in the project 

area during the course of operations over several years. Such leaks or spills are a concern anywhere, but 

the potential to impact groundwater is elevated in the karst areas. 

The two proposed timber harvest units (502 and 505) located on the west flank of North Mountain are in 

an area mapped as Lower Devonian and Upper Silurian formations – undivided. This formation contains 

sandstone and limestone. Fieldwork conducted for this project has not found any sinkholes, limestone 

caves or other karst features in proposed timber harvest units (502 and 505) or in any area of the proposed 

action. 

If sinkholes or karst caves are found as part of implementing the proposed action, the karst resources, 

including groundwater, would be protected by Forest Plan standards such as: 

FW-71: A minimum of 200 foot buffers are maintained around cave entrances and around areas known to 

open into a cave's drainage system like sinkholes, and cave collapse areas. There are no soil-disturbing 

activities or harvest of trees within this buffer. Wider buffers are identified through site-specific analysis 

when necessary to protect caves from potential subterranean and surface impacts. 

FW-117: Only stem-specific treatments should be done on rock outcrops or sinkholes. No soil-active 

herbicide with a half-life longer than 3 months should be broadcast on slopes over 45 percent or on 

aquifer recharge zones. Such areas should be clearly marked before treatment so applicators can easily see 

and avoid them. 

Alternative 1 and 2 would not likely affect karst resources, including groundwater. 

A1-2 – Project Issue(s) Related to the Soils Resource 

Timber harvesting on steep slopes with sensitive soils could lead to erosion and sedimentation.  

Temporary road construction could have negative impacts to hydrology, springs and seeps, streams, 

wildlife, geology, caves, motorized use, non-motorized and primitive backcountry users, invasive and 

non-native plants, native plants, cultural resources, and other key resources. 

In addition to the above project issues that were generated as part of the internal and external scoping 

process as identified in Chapter 2, short and long term soil disturbance impacts from harvest and 

prescribed burn activities will also guide the soils impacts analysis to ensure Forest Plan consistency.  

A1-2 - Scope of the Soils Analysis 

The following data sources were used to evaluate the soil resources within the project area: 
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 George Washington National Forest corporate Geographic Information System (GIS) data.  

 NRCS soil surveys for Rockingham County, VA and Pendleton County, WV 

Maps containing soils and slopes data are located in appendix 6. 

The effects analysis contained in this report was produced under the key assumption that all standards and 

guidelines, standard operating procedures, project-specific design features, mitigations, and contract 

provisions will be fully adhered to and implemented, including the use of the appropriate National and 

State of Virginia water quality best management practices.  

The spatial boundaries for analyzing the direct, indirect, and cumulative effects to the soil resource are the 

individual vegetation treatment units, prescribed burn treatment areas, proposed recreation actions, and 

transportation activities within the project area.  

The scope of the soils analysis is the area contained within the activity areas. The Forest Service is 

charged with maintaining soil productivity on its land (Forest Service Manual 2502, Forest and 

Rangeland Renewable Resources Planning Act 1974, National Forest Management Act 1976). The Forest 

Plan standard guiding the analysis to determine project impacts to soil productivity is forestwide standard 

5: On all soils dedicated to growing vegetation, the organic layers, topsoil and root mat will be left in 

place over at least 85% of the activity area and revegetation is accomplished within 5 years. 

The activity areas are the treatment areas where there is potential for soil disturbance. These areas will be 

expected to sustain vegetative growth over the long-term. Treatments acres used to calculate activity areas 

include: prescribed burn areas (with embedded dozer lines), and timber harvest areas including log 

landings and corridors of temporary roads and skid roads. Activity areas do not include the entire 

proposed project area and are intended to include only the areas being treated by the proposed project 

alternatives and subject to potential soil disturbance. Soil productivity is a site-specific characteristic. 

Loss of soil productivity in a treatment area alone would not lead to a loss in soil productivity in an 

adjacent area or other areas across a watershed. Table 15 shows the extent of all activity areas in relation 

to the proposed action. Activities that are not expected to have negative effects to long term soil 

productivity are: hand line construction (for fire), road decommissioning, tree planting, road maintenance, 

herbicide treatments and manual site preparation. Although these activities are not expected to have long 

term detrimental effects to soil productivity they may be included in the analysis below when applicable, 

for example road maintenance impacts when discussing erosion and sedimentation from road beds.  

The temporal scale for assessing soil resource effects includes both short- and long-term impacts. For the 

purposes of this analysis short-term effects are defined as those lasting less than 100 years following 

proposed vegetation treatments. Long-term effects are defined as those that persist longer than 100 years.  

Table 15. Project soils activity area for analysis 

Activity Alternative 2: No Action Alternative 1: Proposed Action 

Prescribed burn acres (includes 
dozer line construction) 

2,604 acres of existing burn units (and 
wildfire) 

5,249 acres 

Commercial Timber Harvest 
(includes thinning and 
regeneration harvest) 

0 acres 3,878 acres 

Temporary road construction and 
other activities that have long 
term detrimental disturbance  

Assuming a 2% long term detrimental 
disturbance amount from past actions 
of 731 harvest acres and 2,604 acres 
of ongoing prescribed burn = 53 acres 

64 acres (15 miles with an assumed 
disturbance width of 35’, although for 
long term calculations only a 20’ 
width will be assumed) 

Total Activity Area 2,619 acres 9,191 acres 
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The acreages in the above table were calculated based on the following assumptions: 

1. Bladed skid roads have 12 feet of bladed travel way (long term impact) and 10 feet of fill (short term 

impact).  

2. Log landings have a long term reduction in soil productivity on 50% of the landing area due to 

blading and compaction. Landing areas are estimated for each harvest unit.  

3. Dozer line construction is a long term impact due to soil displacement. Dozer line is 12 feet wide.  

4. Temporary road has 35 feet of cleared right-of-way width and 20 feet of travel way, including a cut 

slope. Temporary road has long-term effect on the 20-foot-wide cleared right of way. 

A preliminary logging plan was developed for this project and used in this analysis to evaluate risk and 

effects to the soil resource. These locations were identified using maps and field reconnaissance but are 

subject to some change during implementation due to logistics of harvesting as well as opportunities to 

avoid sensitive areas. Therefore, explicit spatial locations of temporary roads and skid trails for the 

proposed for the project are not available but their maximum size and extent have been estimated in order 

to analyze for the greatest soil disturbance impact possible.  

A1-2 - Existing Situation - Soils 

The geology of the area is primarily sandstone and siltstone. In the Slate Lick work area shale is the 

predominate geology in treatment units 5, 8, 9, and 10. The soils in the project area formed from residuum 

or colluvium from sandstone, siltstone, and shale. The soils are generally moderate to deep (20-40 inches 

and greater than 40 inches) with silt loam and sandy loam textures, with sandy soils being larger and 

coarse grained. With sandy textures permeability of the soil is rapid, soils are well drained, and surface 

runoff is negligible to low. The soil profiles are quite rocky in the area with channery, cobbly, and 

gravelly descriptors in the texture which also an indication of well-drained soils. 

There are approximately 31 dominant soil map units within proposed management activities. 75F2, 75E2, 

74F2, and 74E2 are the predominant soil types throughout the Virginia portion of the project area. The 

project record contains soil map unit description, acreages for soils, and other soil characteristics in 

greater detail.  

Most slopes range from 0 to 25 percent. Some slopes over 35 percent exist within the project area; 

however, sustained slopes in excess of 35 percent would not have mechanical treatments per Forest Plan 

standards. Soils rated as severe erosion hazard are likely located on slopes over 35 percent. The remaining 

treatment areas have a slight erosion hazard rating. Approximately 2,170 acres of the area has a severe 

rutting rating. Soil type 60D is from residuum from shale and has a clay layer at approximately 6 inches. 

This soil type could be a concern in the project area for increased rutting and compaction issues.  

A1-2 - Direct, Indirect and Cumulative Soils Effects 

The proposed action has the potential to affect soil functions through: 1) soil disturbance due to 

compaction and rutting from mechanical equipment use during vegetation treatments and permanent and 

temporary road construction; 2) erosion and sedimentation from vegetation treatments, mechanical fire 

line construction, and prescribed fire activities; and 3) changing overall soil properties through 

implementation of prescribed fire and removal of vegetation. The following sections describe the range of 

potential effects to soils for this project. The following calculations aim to quantify the percentage of the 

activity area that would experience long term detrimental impacts from alternative 2. 
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Table 16 and table 17 display the estimated potential effects to soil productivity from alternative 1 

considered in this environmental analysis. The estimated extent of the effects in the activity areas are 

determined by using certain assumptions (detailed below the table) and preliminary logging and burning 

plans.  

Table 16. Estimated acreage of potential short- and long-term effects to soil productivity from alternative 1 

Activity 
Short-Term Effects (Less than 

100 years) Long-Term Effects 

Bladed Skid Roads (56 miles bladed 
skid trails = 295,680 linear feet) 

82 acres  
(295,680 FT x 12)/43560 SQFT/ac 

68 acres  
(295,680 FT x 10)/43560 SQFT/ac 

Log Landings (96) 25 acres 12.5 

Fireline construction dozer  
(6.7 miles = 35,376 linear feet) 

10 acres  
(35,376 FT x 12)/43560 SQFT/ac 

10 acres  
(35,376 FT x 12)/ 43560 SQFT/ac 

Temporary road construction  
(15 miles = 79,200 linear feet) 

64 acres 
 (79,200 FT x 35)/ 43560 SQFT/ac 

36 acres  
(79,200 FT x 20)/ 43560 SQFT/ac 

Totals 181 acres 127 acres 

Assumptions used for table 16 (from the Scope of Analysis section above):   

1. Bladed skid roads have 12 feet of bladed travel way (long term impact) and 10 feet of fill (short term 

impact).  

2. Log landings have a long term reduction in soil productivity on 50% of the landing area due to 

blading and compaction. Landing areas are estimated to occur for each harvest unit.  

3. Dozer line construction is a long term impact due to soil displacement. Dozer line is 12 feet wide.  

4. Temporary road has 35 feet of cleared right-of-way with 20 feet of travel way, including a cut slope. 

Temporary road has long-term effect on 20 feet of the cleared right of way. 

As shown in table 16, alternative 1 is expected to have impacts to soil productivity. To put the magnitude 

of these impacts into perspective, the estimated acres impacted by alternative 1 are compared to the acres 

in the activity areas for the no-action alternative. Table 17 estimates the percentage of the activity area 

potentially impacted by the proposed activities.  

Table 17. Estimated percentage of the activity area soils affected by alternative 

Alternative 
Extent of 

Activity Area 
Short-Term 

Estimated Effects  
Long-Term 

Estimated Effects  
Percent of Activity Area 

Affected Long Term 

2 (No Action) 2,619 acres 0 acres 53* acres 2% 

1 (Proposed Action)  9,191 acres 181 acres 127 acres 1.4% 

*On average for the large majority of vegetation management projects that have been implemented on the George Washington and 
Jefferson National Forests, long term detrimental soil disturbance is normally between 1-2 % of the activity area. This assumption 
was applied to the past activities on the landscape and is captured in the no action alternative as the baseline current impact. 

Table 17 above shows that alternative 1 is expected to impact less than 1.4% of the activity area with 

long-term effects. Effects to the soils from this project are considered not significant when 85 percent of 

the activity area retains its pre-activity long-term soil productivity (Forest Service Handbook, R8, 

2509.18.2.2, Soil Quality Standards).   

The Forest standard for projects identifies a significant impact to soil productivity as a fifteen percent 

reduction in long-term productivity within an activity area. If long-term soil productivity is reduced on 

fifteen percent or more of the activity area it is considered a significant impact to the soil resource and is 
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not be in compliance with the laws guiding Forest Service policy on protecting soil productivity. By 

identifying impacts to soil productivity and minimizing these impacts to small areas, we can protect the 

soil’s ability to function and provide important services to Forest ecosystems. Although the project’s 

impacts to soil productivity and quality are not trending towards significance, impacts are still expected in 

terms of compaction, erosion and long term detrimental disturbance as further explored below. 

Soil Disturbance: Mechanical Vegetation Treatments 

Ground-based thinning, regeneration, and forest stand improvement are vegetation treatments that use 

using ground-disturbing equipment. Mechanical vegetation treatments create impacts to soil resources by 

1) removing vegetation (canopy cover), displacing forest floor, and decreasing vegetative ground cover 

and 2) causing compaction and displacement of soil due to vehicle tracks and uprooting trees and shrubs. 

This could negatively impact soil functions by disrupting nutrient cycling capability, increasing runoff 

erosion rates and sedimentation, loss of soil hydrologic and biologic function, and possible invasive plant 

species incursions. Soil compaction decreases total pore space, decreases water infiltration rates, and gas 

exchange, all of which are important for healthy functioning soil.  

Most of the negative impacts occur from landing construction, main skid trails, and temporary road 

construction. Landing construction is considered detrimental soil disturbance because of altered soil 

horizons and structure, the burning of large piles on these landings, increased invasive plants, and limited 

ability to restore soils when down into the mineral soil. Where feasible, existing landings and skid trails 

would be reused. It is important to properly design each unit so unnecessary soil disturbance is avoided. 

Timber operations should occur under dry soil conditions to minimize soil compaction and rutting. Soil 

conservation practices would be implemented to mitigate soil compaction by promoting retention of slash, 

monitoring soil moisture levels, and identifying the areal extent of operations. 

In units with mechanized equipment, localized areas with detrimental levels of soil compaction, 

displacement, and other physical disturbances would reduce the ability of soils to exchange oxygen and 

carbon dioxide thus affecting the ability of soil organisms to survive. Outside of landings and skid trails, 

large areas (greater than 100 square feet) with detrimental levels of soil disturbance are not expected 

because of project design features (for example, the ground would be dry and designated skid trails would 

be used), standard soil operating procedures, and timber sale contract provisions. In addition, favorable 

habitat for soil organisms would be maintained outside of designated skid trails as limited soil disturbance 

is expected off these skid trails. Any reduction of productivity attributable to soil organisms would be 

short-term (less than 5-years). 

Vegetation treatment followed by prescribed burning would also occur to reduce surface vegetation cover 

on these sites. In these areas the benefit of retaining slash on site could be offset when fire is introduced to 

remove surface fuels. The effects would be similar to the prescribed fire discussed below. This could 

occur within vegetation treatment units 2, 3, 6, 11, 301, 302, 60, 100, 101, 102, 602, 603. 

Road Decommissioning, maintenance, reconstruction, new, and temporary road construction  

Most of the negative impacts to the soil resource occurs with the creation of the road or trail itself. The 

road removes soil resources from the productive land base and where roads occupy formerly productive 

land, they affect soil processes and productivity. Losses of productivity associated with road-caused 

accelerated erosion are site specific and highly variable in extent. Once the road is established impacts 

continue through processes such as mass wasting, surface erosion, sedimentation, and the increased risk 

of unauthorized routes across the landscape. Geomorphic effects of roads range from chronic and long-

term contributions of fine sediment into streams to mass failures of road cuts and fills during large storms. 

Roads affect geomorphic processes by four primary mechanisms: accelerating erosion from the road 
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surface and prism itself by both mass and surface erosion processes, directly affecting channel structure 

and geometry, altering surface flow paths, and causing unnatural interactions among water, sediment, and 

woody debris at engineered road-stream crossings (Gucinski et al. 2001).  

Approximately 15 miles of temporary road could be created during project implementation. New 

temporary road construction causes soil compaction, displacement, and reduced soil hydrologic and 

biologic function where these disturbances previously did not exist. Assuming a 35 foot road width, about 

64 acres of NFS land could be removed from the productive land base temporarily, with 36 acres 

incurring a long term detrimental disturbance. Approximately 1.35 miles of system road construction and 

0.8 miles of existing road prism is proposed to be added to Forest System Roads, for a total of 2.15 miles. 

As stated above the negative impacts occurs with the creation of the road. Once the road is constructed 

that area is removed from the productive land base as it becomes part of the transportation system. While 

roads are noted to be areas of increased erosion, improving the road surface, alignment, and drainage will 

benefit the soil resource by addressing erosion concerns and potential sedimentation areas. Assuming a 

30-foot road width, about 7.8 acres of NFS land would be removed from the productive land base. 

Although, 0.8 miles of this newly proposed system road is existing road prism so the new ground 

disturbance associated with this action is a total of approximately 5 acres.  

Approximately 13.6 miles of road are scheduled for decommissioning. Road decommissioning benefits 

soils as it restores important soil functions and returns the area to the productive land base. Assuming a 20 

foot road width a total of approximately 33 acres would return to the productive land base, although the 

long term impact from these roads will persist on the landscape. Several options are available for 

decommissioning a road. On the GWJNF road decommissioning is frequently accomplished by installing 

barriers to road access, removing culverts to restore hydrological function, and stabilization and 

restoration of eroding areas. Compaction remains reducing vegetation’s ability to recolonize the site 

quickly as does the elevated risk of erosion and sedimentation. In the long-term, soil functions would be 

restored through natural processes, but this typically takes decades to restore to pre-management 

conditions.  

Prescribed Burning 

Fire alters many soil properties, including organic matter content and nutrient related processes. Organic 

matter is one of the most important elements in retaining soil productivity and long-term site quality. Fire 

consumes organic matter and depending on the severity can measurably change organic matter content, 

and therefore, several other important aspects of soil productivity. Loss of organic matter can lead to 

decreases in long-term available nutrients, changes in soil structure, and losses of soil porosity (Neary et 

al. 2005; DeBano 1991). The maintenance and recovery of organic matter following fire is key to 

restoring ecosystems productivity. 

The impacts of burning depend on levels of fire severity. Fire intensity and fire severity are not 

synonymous. Fire intensity is concerned mainly with the rate of aboveground fuel consumption and 

energy release rate. Fire severity is a more qualitative term used to describe the effects of fire on soil and 

other ecosystem resources. Severely burned soils are identified by ratings of fire severity and the effects 

to the soil resource (Neary 2005). The impacts of burning depend on levels of fire severity and whether 

prescribed fire would remove 100% of the surface fuels or result in a mosaic burn across the units. Micro-

sites within the activity area with more fine fuel loading could result in isolated, small patches of 

moderate intensity fire. However, prescribed fire effects in the project area are expected to be patchy and 

predominantly of low severity. 

Soil nutrients most affected by fire are carbon (C) and nitrogen (N). During high severity fires large 

amounts of C and N can be lost. Nitrogen is mainly lost through volatization, but can also be lost 
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following fire from increased erosion. Ash deposited following fires contain nutrients for vegetation 

(Neary et al. 2005). Nitrogen fixing plant species are commonly found in post-fire environments and 

increase nitrogen in these ecosystems following fire. Fires can also change the form of nutrients and make 

some nutrients more available (Neary et al. 2005). Nitrogen availability could increase for a short period 

of time following fire (Choromanska and DeLuca 2002). Following fire, there is an increase in down 

woody debris on the forest floor, as the standing dead trees fall, that helps recycle carbon and increase 

nutrients for vegetation colonizing sites. Generally, if plants colonize sites following fire, nutrient levels 

can reach pre-fire levels quickly (Certini 2005). Soil microorganisms are also affected by fire, but recoup 

fairly quickly and recolonization to pre-burn levels is common (Neary et al. 2005). Soil bacteria and 

fungi, important components to nutrient cycling and over soil productivity, have been found to be 

resistant to fire impacts (Jennings et al. 2012) and likely recover very quickly. 

Prescribed fire can increase available nitrogen for 1 to 2 years (Choromanska and DeLuca 2002). 

Nitrogen-fixing plants can colonize sites following fire and help restore nitrogen in the ecosystem 

(Newland and DeLuca 2000; Jurgensen et. al. 1997). Following fire, soil erosion can increase, which 

could also reduce the nutrient pool (Megahan 1991). Generally, if plants colonize sites following fire, 

nutrient levels can reach pre-fire levels quickly (Certini 2005).  

Approximately 6.7 miles (10 acres) of dozer line construction is proposed. Dozer lines do not have the 

same detrimental disturbance issues as temporary or permanent road construction as the dozer has not 

made multiple passes. However, constructing dozer lines entails scraping and removing vegetation down 

to mineral soil which increases risk of surface erosion. These control lines can also be difficult to 

revegetate, especially if subsequent erosion removes the nutrient rich surface horizon. Following best 

management practices and design criteria such as pulling the soil and litter berm back on to the line and 

covering the trail with slash helps minimize raindrop impact and erosion. 

Prescribed fires can also result in a positive response through improving soil functions; by expediting 

nutrient cycling, decreasing woody canopy cover, improving herbaceous response, and improving overall 

vegetative ground cover which improves soil stability. Dense shrub cover and ground cover would 

decrease resulting in an increase of graminoid cover and total vegetative cover that would improve 

hydrologic processes, stabilize the soils, and assist in improving nutrient cycling. Prescribed burning 

typically results in a positive benefit to soil resources when a mosaic pattern of burned and unburned 

ground and predominately low severity burn occurs.  

The prescribed burn is designed to be a low to moderate intensity and low to moderate severity fire based 

on parameters specified in the prescribed burn plan. Generally, any negative impacts to the soil resources 

would be short lived (i.e. 2 to 7 years) because prescriptions would occur during favorable burn periods 

(e.g. favorable weather conditions and planned burn blocks resulting in favorable fire behavior) and best 

management practices would be implemented (Neary 2005). Positive impacts to the soil resources would 

be variable, but extend to 3 to 10 years. Soil loss impacts associated with prescribed fire are not 

anticipated because fire effects are designed to be patchy and of low severity.  

Non-mechanized Vegetation Treatments (Grassy areas, Pine restoration, rehabilitation treatments) 

Non-mechanized restoration and rehabilitation treatments are proposed. This would entail hand thinning 

using chainsaws. Slash could be piled or scattering following treatment. Prescribed fire could also be 

applied to these treatment areas following thinning. Prescribed fire would have similar effects as 

described below in the prescribed fire section. Soil loss and disturbance would be minimal because no 

ground disturbing equipment would be used.  
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Erosion Hazard 

Vegetation Management and Prescribed Fire Treatments 

Effects of the proposed action alternative relate to the potential increase in soil erosion during and after 

project implementation. Forests generally have very low erosion rates unless they are disturbed in a 

manner that exposes bare soil to the erosive energy of water and wind. Off-road mechanical vegetation 

removal, post-treatment operations, and prescribed burning are methods proposed that increase erosion 

potential. Ground based harvest reduces ground cover on skid trails, at trail junctions, and landings. 

Prescribed burning removes some litter and duff throughout large areas. The temporary removal of 

vegetation cover can indirectly result in increased impacts by rain drop splash impact and concentrated 

flow of water. This in turn can cause increased displacement of soil particles, erosion and sediment 

transport into streams from increases in concentrated flow and runoff.  

Most soil erosion comes from skid trails, temporary roads, and landings where bare mineral soil is 

exposed. However, potential soil damage would be largely mitigated through the implementation of 

National and State of Virginia Best Management Practices. The use of litter and woody debris on these 

areas has been shown to reduce erosion and sedimentation rates (Han 2009; Cram et al. 2007; Page-

Dumroese 2010).  

There are approximately 2,620 acres of area mapped with a severe rating for soil erosion and 1,974 acres 

rated as moderate erosive soil (table 3 in soils report). Moderate or severe erosion hazard ratings do 

indicate that if soils are bared, erosion would likely occur and site productivity would be affected. 

However, the severe soil erosion rating is based on broad slope steepness mapping, and mechanized 

equipment will not be allowed on sustained slopes in excess of 35 percent per Forest Plan standards. This 

mechanized equipment exclusion will considerably reduce potential impacts to high-risk soils. 

Implementing these resource protection measures and best management practices in these locations is 

important in order to maintain or improve vegetative ground cover and reduce soil loss. Ground cover and 

coarse woody debris will be important components within these areas following treatment in order to 

reduce erosional processes (see hydrology report for more detailed discussion on sediment delivery).  

On lightly-used trails (one or two passes) ground cover is not anticipated to be reduced along the entire 

trail length. Design features and best management practices have been incorporated to limit temporary 

road construction in riparian areas and to reuse past temporary roads when available. Constructing 

waterbars, ripping landings, and seeding will hasten groundcover recovery and reduce potential soil 

erosion.  

Mechanical firelines may be needed for various proposed activities. Through the implementation of best 

management practice Fire-4, firelines would be rehabilitated after project implementation by bringing the 

bermed material back over the line, constructing waterbars as needed, and scattering slash. It is 

anticipated that all roads would be constructed or reconstructed to Forest Service standards while 

incorporating BMPs Road-2, Road-3, and Road-4. This would reduce erosion potential from these areas, 

meeting Forest Plan and Regional Forest direction 

Approximately 122 acres of the soils proposed for prescribed fire treatment units are considered to have a 

high potential for damage if they burn down to mineral soil and these are located on the West Virginia 

portion of the project. Approximately 3,896 acres are considered to have a moderate potential for damage 

(table 3 in soils report). Because of higher soil and duff moisture expected during burning, it is anticipated 

that areas of exposed mineral soil produced by fire would be limited in extent after the burn. Recent 

research on the Forest showed no change in water quality following an extreme wildfire event that burned 

an entire watershed, indicating minimal sedimentation of water bodies from the fire area (Downey and 

Haraldstadt, 2013). The fire activity and effect to vegetation within the proposed project watersheds will 
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be much less than was described in that study. Therefore, large-scale detrimental erosion and 

sedimentation from prescribed fire is unlikely.  

The practices that maintain soil productivity, such as leaving organic material on the soil surface, reducing 

the area impacted by skid trails and landings, and maintaining hydrologic function also reduce the risk of 

soil erosion. Erosion control measures would be used if needed to avoid movement from landing sites 

during maintenance and construction and therefore the resulting sedimentation is expected to be minimal. 

In landings larger than 1 acre, recovery would be over the long term as the forest floor redevelops.  

Temporary road, landing, and other road work impacts to soil stability and soil erosion are discussed 

above.  

Organic Matter and Vegetative Ground Cover 

Harvest operations remove biomass and other site organic matter and nutrient losses are generally 

proportional to the volume of biomass removed from a site. Nutrients are lost during harvesting by 

removing the stored nutrients in trees. The exact amount of nutrients lost from a particular site would vary 

with forest types and particular site conditions (Grier et al. 1989). The amount of nutrients present in the 

trees would also vary with stand age and development of the humus layer (Grier et al. 1989). Moreover, 

the greater the proportion of nutrients stored in trees, the greater the potential for site degradation and 

declines in productivity after harvesting operations. Organic matter is especially important for retaining 

nutrients, increasing water holding capacity, and erosion control (DeBano 1991).  

The importance of maintaining soil organic matter cannot be overstated (Okinarian 1996; Jurgensen et al. 

1997). This organic component contains a large reserve of nutrients and carbon, and it is dynamically 

alive with microbial activity. The character of forest soil organic matter influences many critical 

ecosystem processes, such as the formation of soil structure, which in turn influences soil gas exchange, 

soil water infiltration rates, and soil water-holding capacity. Soil organic matter is also the primary 

location of nutrient recycling and humus formation, which enhances soil cation exchange capacity and 

overall productivity. Vegetative ground cover consists of dead plant material (litter) and live vegetation 

that is in contact with the soil surface and is important in development of soil organic matter. This cover 

is important in maintenance of soil on site.  

These processes have direct and indirect effects on site productivity and sustainability. Organic matter is 

the one component of the soil resource that, if managed correctly, can actually be improved by human 

activity. Maintaining or increasing organic matter will aid in keeping soils functioning properly.  

Cumulative Effects – Alternative 2 

Legacy soil disturbance that has occurred as a result of past activities forms the foundation of the soil 

condition on the landscape today. Past and current activities within the project area that could be 

considered detrimental to the soil resource have been accounted for in the existing conditions section of 

this document. Future and ongoing activities are listed below:  

Mechanical Treatments  

Timber harvest has occurred in the past within the project area. Depending on when and where timber 

harvest and vegetation treatments are located during North Shenandoah implementation there could be 

cumulative effects to soil productivity if soil recovery has not occurred from previous harvesting 

activities. Resource protection measures and best management practices would be implemented in order 

to maintain soil productivity, organic matter, and soil stability on these sites.  
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Wildfire and Fire Suppression 

The proposed thinning would reduce future potential fire behavior. The benefits of fires with lower 

intensity and severity would include a reduced potential of excessive soil heating and sterilization or 

development of hydrophobic conditions that can increase surface runoff and erosion, and water yield and 

flood potential  (de Dios Benavides-Soloria and McDonald 2005; Neary et al. 2005). 

On small wildfires, disturbance from fire suppression activities is usually limited to hand tools; most hand 

fire-line construction has only minor or undetectable impacts to the soil resource. Machine line using 

heavy equipment is also constructed during wildfire suppression. These machine lines are rehabilitated 

following suppression activities. During fire suppression, closed roads may be reopened for access and 

incorporated as fire line. As part of the post-fire work, the areas of disturbance are rehabilitated and the 

roads returned to their previous condition in most cases. There is potential for some cumulative effects to 

soils if suppression activities occur in areas where soil disturbance has occurred from project 

implementation and may slow soil recover in these limited areas over time. 

Recreation 

Recreation such as off-highway vehicle use, dispersed camping, hunting, and hiking have and continue to 

occur throughout the project area. Impacts associated with these activities tend to include soil compaction 

and removal of vegetation at camp sites and impacts associated with road/trail use for access. Generally, 

the percentage of the analysis area affected by dispersed camping and recreation is minimal, resulting in 

negligible impact to soil resources. It is anticipated that these effects will increase over time as forest 

recreation increases.  

Transmission Line 

Dominion 550 Transmission Line Rebuild reconstruction associated with the Dominion transmission line 

rebuild proposal in the German River Working Area is a foreseeable action that could produce detrimental 

soil disturbance. 

Road Maintenance  

All developed roads built in the past have a long-term effect on soil productivity due to compaction and 

displacement as described previously. Their maintenance for residence access, recreation, and forest 

management calls for ongoing use, which results in compaction and displacement through the project 

area. 

Road maintenance includes culvert installation, blading, and brushing, and typically improves drainage 

and decreases erosion potential from the road bed and cut and fill slopes. See the hydrology report for an 

assessment of roads and related issues.  

Decommissioning of roads would improve previously impacted road beds through de-compaction, 

addition of organic material, revegetation of bare areas, and weed control. Although rehabilitation through 

de-compaction and/or re-contouring cannot assume complete recovery of natural conditions, 

decommissioning efforts will initiate a long-term recovery process. Anticipated results would also provide 

for improvements in hydrologic function and water quality that otherwise may be prolonged as soil 

compaction persists.   
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Table 18. Estimated cumulative effects to long term soil productivity by alternative  

Project 
Alternative 

Past Actions, Old 
timber harvests and 

roads 

Total Acres 
Short Term 

Impact 

Future 
Planned 
Actions 

Total Acres 
Long Term 

Impact 

% of the Proposed 
Activity Area (9,191 

acres) 

2 (No action)  53 acres 0 acres 0 acres 53 acres >1% 

1 (proposed 
action) 

2.4 acres 181 acres 127 acres 127 acres 1.4% 

Assumptions for estimating cumulative effects: 

1. This activity area is 9,191 acres. 

2. Past long term effects from timber harvests are similar to effects estimated for proposed Alternative 1 

so the assumptions for log landings, bladed skid roads and temporary road construction were applied.  

The above table shows that when proposed, past and future actions are considered, soil productivity will 

be reduced on approximately 2% of this project area. Cumulative effects to soil productivity are well 

within the Forest Plan standard FW-5. The standard being that 85% of an area will retain its potential long 

term soil productivity and therefore the cumulative impacts from alternative 2 are not considered 

significant.  

Alternative 2 – No Action 

Under the no-action alternative, no vegetation treatments, or fuel reduction treatments would be 

implemented. There would be no new disturbance resulting from project activities. No additional 

compaction would occur and old disturbance in the project area would continue to recover at natural rates. 

No new adverse effects on soils would occur from this action.  

Under the no-action alternative, the forest canopy would not be altered and organic material covering the 

soil would not be disturbed by management. Litter/duff layer would likely continue to thicken and 

increase in continuity. Coarse woody debris levels are also likely to continue to increase. As a result, 

erosion hazards would remain low and soil nutrient cycles would be maintained.  

Under the no-action alternative roads would not be decommissioned that are no longer needed to serve the 

transportation needs of the forest. Erosion and sedimentation would continue on these roads and the 

associated cut and fill slopes. Eroding road segments would continue to produce sediment and could 

worsen over time. Soil and hydrologic functions would not be restored to pre-management conditions for 

decades as natural processes reduced compacted road prisms and vegetation reestablished.  

High-severity fire is unlikely to occur within the project area. However, if it did occur it would increase 

the potential for impacts to soils and soil productivity in severely burned areas, especially since the risk of 

soil erosion increases proportionally with fire intensity (Megahan 1991). Other effects would include the 

potential loss of organics, loss of nutrients, and a reduction of water infiltration.  
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Table 19. Summary comparison of environmental effects to soil resources 

Resource 
Element 

Indicator/ 
Measure Alternative 2 – No Action Alternative 1 – Proposed Action 

Soil 
Quality 

Soil 
Disturbance 

No new fuels management 
activities, fireline construction, 
vegetation management 
activities requiring mechanical 
disturbance would occur.  

No road management would occur 
to decommission sections of 
roads that are causing resource 
damage. These problem 
sections may expand. 

Approximately 181 acres of soil disturbance 
can be expected in the land base where 
vegetation is expected to grow including skid 
trails, temporary roads, landings, and dozer 
lines are constructed. New permanent 
wildlife openings could also be subject to soil 
disturbance where mechanical equipment is 
used. These areas were included within the 
vegetation treatment units. Approximately 5 
acres of new soil disturbance would occur 
from the implementation of 1.35 miles of new 
system road. These 5 acres were remained 
permanently disturbed and no longer 
considered an area that will grow vegetation. 

Design features and BMPs are prescribed to 
minimize impacts from project activities. 

Road decommissioning would restore soil 
functions and return current roads back to 
the productive vegetative land base over the 
long term. 

Soil 
Quality 

Erosion  No new vegetation treatments, 
prescribed fire, or road 
management would occur, 
therefore no new soil erosion 
would occur under this 
alternative. 

Localized, short-term areas of erosion would 
occur on temporary roads, main skid trails, 
landings, and dozer line construction. Long-
term effects would occur on new system 
road construction of approximately 5 acres.  

The majority of acres rated as severe erosion 
hazard are located on steep slopes (>35%) 
that would not have ground-based logging 
operations. Additional BMPs would be 
implemented to ensure the Forest Plan, 
Forest Service and State directions are met. 

Soil 
Quality 

Change to 
soil 
properties 

No prescribed fire would occur, 
therefore soil impacts from 
prescribed fire would not occur. 

However, the risk of large scale, 
wildfires is not expected to be 
reduced under the under the No 
Action alternative and these 
fires could indirectly produce 
increased runoff, erosion, 
changes to soil chemical, 
physical, and biological 
properties, and sedimentation. 

There would be 122 acres of soil affected with 
“high” potential damage by fire and 3,446 
acres with “moderate” potential for damage.  
It is expected that impacts to soil properties 
will be minimal as areas of exposed mineral 
soil would be limited and scattered as would 
severely burned soils. 

A2 Hydrology 

A2 – Project Issue(s) Related to the Resource 

There is concern that commercial timber harvesting, system road use/maintenance, herbicide use, bladed 

skid trails/roads/landings, temporary and new road construction, and prescribed fire activities may 

adversely impact surface hydrology, water quality, and aquatic habitats.  

Sedimentation from the ground disturbing project activities could impact the five priority watersheds, 

including a municipal watershed, in the project area. 
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A2 – Scope of the Analysis 

The project area lies within the South Fork South Branch Potomac River (183,440 acres), Shoemaker 

River-North Fork Shenandoah River (133,155 acres), and Dry River (76,848 acres) 5th level HUC 

watersheds in Rockingham County, Virginia, and Pendleton and Hardy Counties, West Virginia.  

The geographic scope of this analysis is consistent with the aquatics analysis and will be the watersheds 

draining the project area down to their confluences with the South Fork South Branch Potomac River, 

North Fork Shenandoah River, and the Dry River.  

A2 – Existing Situation 

Using the National Hydrological dataset for streams, the North Shenandoah Mountain Project area 

contains more than 78 named and unnamed creeks, totaling over 676 miles stream habitat on National 

Forest System and private land. The streams are contained within seven sub-watersheds (6th level HUCs) 

called: 1) Capon Run-NF Shenandoah River, 2) German River, 3) Little Dry River, 4) Shoemaker River, 

5) Rough Run-SF South Branch Potomac River, 6) Kettle Creek-SF South Branch Potomac River, 7) 

Black Run-Dry River. These watersheds were all determined to be “Functioning-at-risk” according to the 

USFS Watershed Condition Framework (WCF) which takes into account 12 watershed health indicators 

(USFS 2004). Generally, about half of the watershed health indicators were low across the entire North 

Shenandoah Mountain Project area. Fair to poor ratings were given for habitat quality (terrestrial and 

aquatic), road/trail density, soils and fire conditions. Watershed Restoration Action Plans (WRAPs) – will 

be pursued for these watersheds – focusing on Capon Run, Little Dry River, and Black Run - as “Priority 

Watersheds” first, with a focus on restoration of aquatic organism passage and wildlife improvements, 

road decommissioning, prescribed fire, invasive treatments, etc. WRAPS and priority watersheds are not 

restrictive planning documents, but rather an agency coordinated effort to shift watershed conditions from 

‘Functioning-at-risk’ to ‘Improved’ status.  

Throughout 2018, Forest Service personnel identified streams and wetlands within or adjacent to each 

harvest unit, and delineated these features as perennial, intermittent, or channeled ephemeral, such that 

Forest Plan standards to protect riparian corridors can be readily implemented. Municipal watersheds for 

the City of Harrisonburg and Town of Broadway are in proximity of the proposed action areas but will not 

be directly affected since proposed treatments are all outside of the Surface Water Protection Zone 1.  

State agencies conduct assessments of water quality every two years in accordance with Section 305(b) of 

the Clean Water Act. In the Virginia Water Quality Assessment 305(b)/303(d) Integrated Report all 

streams in the project area were considered fully supporting all resources or not assessed, except for 

drainages listed as impaired and shown in Table 1 (VDEQ 2016). In the WV Integrated Water Quality 

Monitoring and Assessment Report, all streams in the project area were considered fully supporting all 

resources or not assessed, except for drainages listed as impaired and shown in Table 1 (WVDEP 2016).  

Table 20. Water quality impaired (303d listed) stream segments and impairment causes in West Virginia (WV) 
and Virginia (VA). 

State Stream Name Impairment Cause 

WV Capon Run Fecal Bacteria, Iron 

VA Carr Run Escherichia coli, Fecal Coliform 

VA Clay Lick Hollow Escherichia coli, Fecal Coliform 

WV Crab Run Fecal Bacteria, Iron 

VA Dry River pH 

http://deq.state.va.us/Programs/Water/WaterQualityInformationTMDLs/WaterQualityAssessments/2014305(b)303(d)IntegratedReport.aspx
http://deq.state.va.us/Programs/Water/WaterQualityInformationTMDLs/WaterQualityAssessments/2014305(b)303(d)IntegratedReport.aspx
http://deq.state.va.us/Programs/Water/WaterQualityInformationTMDLs/WaterQualityAssessments/2014305(b)303(d)IntegratedReport.aspx
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State Stream Name Impairment Cause 

VA Little Dry River Escherichia coli, Fecal Coliform 

VA North Fork Shenandoah River Benthic-Macroinvertebrates, E. coli 

VA Seventy Buck Lick Run Escherichia coli, Fecal Coliform 

WV SF South Branch Potomac River Bio 

VA Shoemaker River Escherichia coli 

Water quality monitoring data collected by the USFS is presented in the tables in the aquatics section. In 

summary, numerous streams within the project area have been sampled for macroinvertebrates and water 

chemistry and indicate overall good water quality, with a few exceptions of low pH values in areas with 

geology prone to acidification. Generally, water quality in the project area is not affected by the 

impairments listed above, given bacterial sources (fecal coliform and E.coli) are the result of concentrated 

livestock grazing or wildlife foraging along waterbodies, which has relatively low occurrence in the 

project area and is upstream from agricultural practices on private lands. Total maximum daily loads 

(TMDL) were approved by VADEQ and WVDEP for several stream reaches in the project including the 

NF Shenandoah River and South Branch Potomac River (VDEQ 2006 and WVDEP 1998, 2015). USFS 

silviculture management follow State Forestry BMPs as well as Forest Plan design criteria and best 

management practices for water quality protection (USFS 2014, DOF 2011).  

A2 – Direct, Indirect and Cumulative Effects 

Alternative 1 – Proposed Action  

Vegetation Management and Associated Activities  

Including regeneration harvest, thinning, yellow pine restoration, forest stand improvement, log landings, 

skid trails, open habitat creation and maintenance, temporary road and system road construction, 

reconstruction, and maintenance 

There are approximately 5,249 acres planned to be silviculturally treated in this alternative, with about 96 

log landings, and 1.35 miles new of system road construction, 15 miles of temporary road construction, 

and 56 miles of bladed skid trails. This alternative was designed to avoid harvesting in floodplains, 

wetlands, and riparian areas through management following the Riparian Corridor Management 

Prescription. Thus, no activity should adversely affect water quality, given protective buffers of stream 

courses. 

No timber harvest or ground disturbing activities will occur in protected riparian corridors for perennial 

and intermittent streams; and only partial harvest is allowed within channeled ephemeral corridors. New 

or temporary roads and skid roads should only cross the riparian corridor at designated crossings. Forest 

harvesting can directly affect water quality/quantity and surface hydrology if it alters the supply of 

sediment, peak flows or the frequency of high flows, and if it changes the structure of the stream channel 

by removing the supply of large wood that forms sediment storage sites. Bank erosion and lateral channel 

migration also contribute sediments if protective vegetation and living root systems are removed 

(Chamberlin et al. 1991). Through application of mitigation measures, design elements, and Best 

Management Practices, these direct and indirect impacts can be largely avoided. The use and construction 

of system or temporary roads, skid roads and trails, and log landings would increase the amount of 

sediment entering the stream system during pulses of wet weather. These travel ways should be 

constructed so as to minimize impact to surface hydrology. Sediment loading in streams affects water 
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quality directly through increases in turbidity or total dissolved solids, and indirectly as increases with 

water temperature, and other parameters. Application of mitigation measures and Best Management 

Practices will minimize the potential sediment transport to live water.  

Given the large geographic landscape of this project with ground disturbing activities scattered across 

numerous watersheds, calculating quantitative sediment loads as a measure of cumulative effects to water 

quality are difficult and results are likely inaccurate given limitations in modelling. However, given the 

schedule of harvest, it is assumed ground disturbance will be spread out over a minimum of 7 years 

(2019-2025), with less than 1,000 acres of harvest occurring in any one year. Rates of soil erosion and 

sedimentation are greatest at the time of soil disturbing activity and decrease as the soil stabilizes and 

vegetation re-establishes over time. There would be no expected long-term change in the streambed 

composition or in aquatic habitat quality or complexity from sediment transport related to the project. Any 

cumulative sediment increases to the South Fork South Branch Potomac River, Shoemaker River – North 

Fork Shenandoah River, and Dry River would be negligible, and within the range of variability of annual 

sediment background loads to the streams. Thus, there would be no observable direct or indirect 

sedimentation effects to water quality or stream health under normal precipitation years.  

Prescribed Burning 

Under the proposed action, approximately 5,249 acres of prescribed fire are proposed with 6.7 miles of 

dozer lines. Erosion and sedimentation from dozer lines pose the greatest risk from the prescribed burning 

activity. Recent research on the Forest showed no change in water quality following a wildfire event that 

burned the entire watershed (Downey and Haraldstadt 2013). Based on previous monitoring, recent 

research, and plan standards, there will be limited direct and indirect effects and no cumulative effects to 

water quality from prescribed burning. 

Road Decommissioning 

Under the proposed action, there are approximately 14 miles of system road decommissioning proposed. 

Many of these roads are within riparian corridors, have been poorly maintained and causing resource 

damage. Several are currently inaccessible to vehicles and effective already closed. The removal of these 

roads from the system, and cessation of vehicular traffic will reduce erosion and sedimentation of 

streams, allow recovery of riparian vegetation, and protects water quality. Depending on the level of 

decommissioning or surface disturbance necessary to physically close the road, there could be short-term 

direct sedimentation impacts, until ground cover is re-established and long term stabilization occurs. Long 

term benefits of decommissioned roads include water quality improvements and riparian corridor 

protection.  

Habitat Restoration  

Under the proposed action, up to 15 culverts are proposed to be improved to allow aquatic organism 

passage by restoring stream channel geometry.  

Short term increases in turbidity are expected when removing the existing culvert and installing a new 

structure. However, following project completion, the road crossing should function under more natural 

hydraulics and thereby reduce stream impacts and chronic sedimentation potential to improve water 

quality in the long term. Waterhole creation and wood turtle habitat enhancements (i.e. large wood 

additions to streams and dirt piles in riparian corridors), may also have short term direct impacts of 

sedimentation, followed by a stabilization period before long term wildlife habitat improvements are 

realized.  
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Herbicides 

Other potential issues affecting water quality from the proposed action include the use of herbicides to 

treat non-native species and some undesirable species in competition with oak species. It should be noted 

that the Forest Plan requires a buffer of 30 linear feet from streams when applying herbicides and no 

herbicide application is allowed in standing water that could potentially carry into streams. Additionally, 

Glyphosate and triclopyr are not soil active substances, meaning the herbicides do not adhere to soil 

particles once applied and therefore, it is not expected that water quality could be impacted if erosional 

processes do create paths to water bodies. The use and effects of such chemicals on USFS land has been 

previously analyzed and documented in the Forest-Wide Non-Native Invasive Plant Control EA (USFS 

2010). All application protocols will be followed to protect water quality. In conclusion, negligible 

impacts to water quality from herbicide use can be expected from the proposed action.  

Alternative 2 (No Action)  

Under this alternative, watershed and streamside vegetation and soils would remain unchanged. There 

will be no direct effects to water quality and surface hydrology from proposed timber/fire/road 

management activities. However, without road decommissioning and culvert improvements, numerous 

roads will continue to cumulatively/negatively impact surface hydrology and water quality at site-specific 

locations, such that water quality conditions would be static or continue to degrade. The benefits of 

watershed restoration will be delayed pending future management actions.  

A3 Air Quality 

A3 – Project Issue(s) Related to the Resource 

Smoke from prescribed burning could create air pollution and have impacts on the health on local citizens 

who have breathing issues and local livestock. 

A3 – Scope of the Analysis 

The following effects are based on the prescribed fires being implemented in compliance with the USDA 

Forest Service Southern Region’s Smoke Management Guidelines, dated September 2010. The 

Guidelines require that burn plans be prepared to ensure that the smoke management objectives meet 

USDA policy that prescribed fires may not cause or contribute to an exceedance of a National Ambient 

Air Quality Standards. Burn planning would include the appropriate analysis procedures to evaluate 

downwind smoke concentrations to ensure protection of public health and safety. 

A3 – Existing Situation 

To understand how the proposed prescribed burning activities might affect air quality, current levels of 

pollution in the analysis area must be considered. State air regulators are responsible for monitoring air 

quality. Ambient air quality is described by comparing current pollutant concentrations, as measured by 

state air regulators, to the National Ambient Air Quality Standards. As mentioned above, National 

Ambient Air Quality Standards are threshold concentrations of the six criteria pollutants set by the EPA to 

protect human health and welfare. The National Ambient Air Quality Standards are set at conservative 

levels with the intent of protecting even the most sensitive members of the public including children, 

asthmatics, and people with cardiovascular disease. The criteria pollutants of most concern in Virginia are 

particulate matter and ozone. Fine particulate matter is the leading cause of regional haze (also known as 

visibility impairment), while ozone can harm sensitive vegetation within the forest. Additionally, at 

elevated concentrations these two pollutants can impair the health of both employees of and visitors to the 

National Forest.  
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Although air regulators monitor ozone and fine particulate matter at many locations, there are few 

monitors located near the proposed prescribed burning. There are just two ambient air quality monitoring 

sites within about 25 miles of any of the proposed burn units: an ozone monitor located in Rockingham 

County (AQS ID: 51-165-0003) and another ozone monitor located in Shenandoah National Park (AQS 

ID: 51-113-0003). There is not a fine particulate matter monitor located within 50 miles of any of the 

proposed burn units.  

A review of ambient monitoring data (https://www.epa.gov/outdoor-air-quality-data/interactive-map-air-

quality-monitors) as well as EPA’s Green Book (https://www.epa.gov/green-book) verifies that the area in 

and around the proposed project area is designated attainment with all ambient air quality standards. The 

closest nonattainment area is the Washington, D.C. Metropolitan Statistical Area, which located more than 

50 miles northeast of the closest proposed burn unit. Shenandoah National Park is a designated Class 1 

Area and is located just east of the North River District, about 30 miles away from the project area. All 

areas within the proposed project area are considered Class 2 Areas. Class 1 Areas are afforded additional 

protections from adverse impacts from air pollution, particularly from permanent stationary sources such 

as paper mills and power plants. 

A-3 – Direct, Indirect and Cumulative Effects of the Action Alternative 

The primary concerns when managing smoke from prescribed burns are impacts to surrounding areas. 

Prescribed fire emissions have a direct, short-term effect on air quality in the project area. These impacts 

last less than 24 hours. Once the smoke has dissipated, all impacts are gone. All prescribed burns on the 

North River Ranger District are conducted in accordance with the Region 8 Smoke Management 

Guidelines in order to minimize impacts. The purposes of smoke management programs and guidelines 

are to mitigate the nuisance (such as impacts on air quality below the level of ambient standards) and 

public safety hazards (such as visibility on roads and airports) posed by smoke intrusions into populated 

areas; to prevent measurable deterioration of air quality of Class 1 areas, and to insure that NAAQS are 

met.  

The amount of smoke and how it is dispersed depend on the size of the burn, the amount of fuel, and the 

meteorological conditions at the time of the burn. In general, smoke from prescribed burning disperses 

into the atmosphere and combines with other existing pollutants. The wind transports the smoke and 

pollutants to areas many miles away where they are added to and possibly react with other 

gases/pollutants present in the atmosphere. The fate of emissions from prescribed fires is twofold. Most of 

the emissions are "lifted" by convection into the atmosphere where they are dissipated by horizontal and 

downward dispersion from the fire. The balance of the emissions remains in intermittent contact with the 

ground. Ground level smoke does not have enough heat to rise into the atmosphere. It stays in intermittent 

contact with the human environment and turbulent surface winds move it erratically. Human exposure to 

ground level smoke can be more intense, relatively brief (hours rather than days) and limited to a smaller 

area than exposure from smoke aloft. Smoke aloft is already dispersed before it returns to the human 

environment while ground level smoke must dissipate within that environment. Ground level smoke is 

dissipated through dispersion and deposition of smoke particles on vegetation, soil and other objects. 

The direct effects of smoke include human health and safety issues (Hardy et al. 2001). Fine particulates, 

including those found in wildland fire smoke, affect human health through the respiratory system, 

although eye irritation is also common. Individuals with cardiopulmonary diseases are especially 

susceptible. Residents near the burn unit might have some respiratory discomfort from ground level 

smoke, however it is expected that most impacts would be in the form of nuisance smoke and/or smell. 

For example, ash fallout can soil personal property and people may complain about the odors from the 
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smoke. These impacts can be minimized by implementing the burn under weather conditions that are 

good for dilution and dispersion of the smoke away from smoke sensitive targets. 

Fine particulates can also reduce visibility at scenic views by scattering and adsorbing light. A sufficient 

concentration can result in a reduction in how far a person can see a distant object, and how well a person 

can see the color and texture of a distant object. Surveys indicate that viewing scenery is an important 

reason of why people visit Class 1 Areas such as Shenandoah National Park as well as National Forests. 

Any visibility impairment caused by the proposed prescribed fires is likely to be short term (less than 24 

hours) in duration, and reductions in visibility (distance, color and texture) are likely to decline as a 

person moves away from the prescribed fire. 

Visibility on roads can be reduced by ground level smoke, causing a safety issue. This can be particularly 

of concern if smoke continues into the night when emissions are likely to be trapped near the ground and 

slowly transported from the burned area. The smoke will follow the drainages and collect in low lying 

areas. In a humid atmosphere the fine particles along with the water vapor released from the fuels can be a 

primary contributor to the formation of fog, which can become very dense. A person operating a vehicle 

in the vicinity of the prescribed fire may first experience good visibility conditions and then suddenly 

have visibility reduced noticeably when they drive into the fog formed by the smoldering emissions. 

Conditions like this can increase the likelihood of highway accidents; however, the likelihood of traffic 

accidents can be reduced by assisting vehicles driving through the fog or directing the traffic along a 

different route away from the fog. 

The indirect effects of smoke are similar to the direct effects, but are experienced at greater distances 

from the burn. These effects are usually the result of the “lifted” portion of the smoke. Prescribed fires are 

managed to disperse and dilute smoke to avoid the negative effects of emissions, especially downwind of 

the burn. However, mass ignition techniques (such as aerial ignition from helicopters) that have become 

more commonly employed in order to treat more acres over a shorter time period can also put more 

particulate matter into the atmosphere over a relatively short time. Indirect effects last less than 24 hours. 

Once dispersion and dilution occurs, the effects are alleviated. 

Again, all prescribed burning proposed in this action will be conducted in accordance with the Region 8 

Smoke Management Guidelines in order to alleviate the smoke related impacts outlined above. Smoke 

management planning in accordance with the Region 8 Smoke Management Guidelines has been 

successful in protecting health and safety during past activities. The Guidelines require that smoke 

dispersion modeling be conducted for all burn units that would consume more than four tons per acre to 

ensure that the smoke management objectives previously set forth are met; if modeling shows potential 

impacts, adjustments or mitigations would be necessary in order to go forward with the burn. Each burn 

unit would be planned in accordance with the Guidelines such that specific parameters are met, including 

wind speeds and directions. While a few of the larger units have the potential to transport smoke beyond 

the National Forest, potential impacts would be mitigated by burning with a wind direction away from the 

Forest boundary. 

Alternative 2 (No Action)  

Because under this alternative no prescribed fire related to this project would be implemented, no direct, 

indirect, or cumulative impacts would occur. 
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Section B. Biological Resources 

B1 Threatened, Endangered, Sensitive, and Locally Rare Species 

B1 – Project Issue(s) Related to the Resource 

The agency considered the following issues related to biological species: 

 Timber harvesting, road construction, prescribed burning, and dozer line construction could create 

open areas that will encourage the establishment and spread of nonnative invasive weeds, which 

could result in the need for long-term, costly follow-up monitoring and treatment. 

 Temporary road construction could have negative impacts to hydrology, springs and seeps , streams, 

wildlife, geology, caves, motorized use, non-motorized and primitive backcountry users, invasive 

and non-native plants, native plants, cultural resources, and other key resources. 

 Prescribed burning could impact the Cow Knob salamander and the wood turtle.  

 The Cow Knob salamander is known to occur outside of the Shenandoah Mountain Crest 

Management Prescription so surveys should be conducted for presence before ground disturbance.  

 Some species occurring at the southern margin of their range could be impacted by the project 

activities with respect to future changes in climate.  

 The scope and scale of the proposed activities for a large landscape may not be achievable with 

current Forest Service capabilities. This may lead to conflicting outcomes and the advancement of 

some Forest Plan desired conditions over others during implementation, e.g. nonnative invasive 

species treatment, shortleaf pine restoration.  

 The proposed timber harvest acreage, at two percent of the total MA prescription 13- Mosaics of 

Habitat acres, does not meet the Forest Plan objectives for early successional habitat. 

 The integrated use of timber harvest and prescribed fire to meet the desired conditions of the Forest 

Plan for ecological restoration should have monitoring objectives identified. 

There is potential unoccupied habitat for the Indiana bat within the project area, but with implementation 

of measures described in the BO (2013) under the terms and conditions section of the incidental take 

statement, there will be no cumulative effects from this project. Virginia big-eared bat, northern long-

eared bat, and eastern small-footed bat and their habitats may experience minor short-term disturbance 

impacts under the proposed action alternatives, but in the long-term, project implementation would help 

maintain or improve foraging conditions relative to the No Action alternative. 

B1 – Scope of the Analysis 

A detailed biological evaluation/biological assessment was completed for the North Shenandoah 

Mountain project, which analyzed potential negative and beneficial effects to federally listed and to 

Region 8 sensitive species within project areas or with habitat potential in the project area. The biological 

evaluation/biological assessment also serves as biological input into the environmental analysis for 

project-level decision-making to ensure compliance with the ESA, National Environmental Policy Act 

(NEPA), and National Forest Management Act. This biological evaluation/biological assessment 

documents the analysis of potential effects of the proposed project alternatives to these species and 

associated habitat and is included here by reference.  

A summary of the effects analyses of proposed management actions on federally-listed, Region 8 

sensitive, and locally rare species and the final determination for each species is summarized below. A 
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copy of the BE/BA can be found in the project planning file at the North River Ranger District Office in 

Harrisonburg, Virginia. The BE/BA provides greater detail regarding individual species life history, 

habitat needs, and potential impacts and recommendations pertaining to this analysis, thus this 

information will not be repeated in detail here apart from a summary of findings.  

Furthermore, the existing biological assessment and associated biological opinion (B.O.) for the 2014 

George Washington National Forest Plan Revision (Plan) also are incorporated by reference. The 2014 

B.O. considered effects from proposed actions which are included in this assessment. It also included 

terms, conditions, and incidental take that would cover the actions proposed here.  

B1 – Existing Situation 

The North River Ranger District supports known occurrences and suitable habitat for several threatened, 

endangered, and sensitive species, all of which were considered in the BE/BA for the North Shenandoah 

Mountain Project. Most threatened, endangered, and sensitive species known to occur on the Forest have 

unique habitat requirements, such as shale barrens, rock outcrops, bogs, caves, and natural ponds. 

Information gathered, analyzed, and presented in the Southern Appalachian Assessment dated July 1996 

states that approximately 84% of threatened and endangered species and 74% of sensitive species are 

associated with rare or unique habitats, often referred to as rare communities. Of the twelve (12) 

terrestrial federally listed species identified on the GWJNF, three (3) species occur or have potential 

habitat occurring within the North Shenandoah Mountain Project Area, as well as ten (10) Regional 

Forester’s Sensitive species (table 24 and table 25 below).  

Rare Communities – Special Biological Areas 

Special biological areas have been identified on the GWJNF and delineated in the George Washington 

Forest Plan. There are a total of about 121,000 acres of land identified as special biological areas across 

the Forest (Botanical-Zoological Areas - MA 4D). This includes about 58,000 acres of Cow Knob 

salamander habitat within the Shenandoah Mountain Crest – Cow Knob Salamander Management Area 

(MA 8E7). These areas typically include high quality ecological communities such as high elevation 

mountain tops, shale barrens, caves and karst features, wetlands, and diverse habitat for threatened and 

endangered species, sensitive and locally rare species.  

These areas were identified in cooperation with the Virginia Division of Natural Heritage and the West 

Virginia Department of Natural Resources as part of the Forest Plan revision process and include vital 

natural communities or vegetative types along with the rare species they support. Special biological areas 

reflect current knowledge on the location and protection needs of rare species and associated important 

natural communities and make up approximately 121,000 acres across the Forest (USDA FEIS, 2014). All 

known locations of federally listed plant species are incorporated into MA 4D, as special biological areas. 

Timber harvest and prescribed fire are allowed only as management tools to maintain or enhance the focal 

species of these areas. Special biological areas have standards in the Forest Plan that serve to protect them 

from direct activities. 

Table 21. Special biological areas within the North Shenandoah Mountain Restoration Project Working Area 

Special Biological Area Type Acreage 

Camp Run Prairie MA4D – oats gramma Special Biological Area 163 

Shenandoah Mountain Crest 8E7– Cow Knob Salamander Special Interest Area 17,205 

Total Not applicable 17,368 
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Additionally, the Forest has two research natural areas that are part of a national network of ecological 

resources designated for research, education and maintenance of biological diversity on National Forest 

System lands. These areas are designated by the Regional Forester, U.S. Forest Service. Research Natural 

Areas are principally for non-manipulative research, observation, and study (USDA Forest Plan, 2014). 

The Little Laurel Run Research Natural Area (2,092 acres) was established in 1938 and is located on the 

North River Ranger District, within the North Shenandoah Mountain Project area. This area is managed 

for natural processes and native species, and is unsuitable for timber production, non-timber collection 

permits, and road development. There are no newly proposed activities within the Little Laurel Run 

Research Natural Area, though any non-native invasive species infestations that may occur there need to 

be treated per the Forest Plan (USDA, 2014). 

Within the North Shenandoah Mountain Project area, there are 20,155 acres total of protected rare 

communities including delineated special biological areas and the Little Laurel Run Research Natural 

Area (MA 4B), which overlaps Cow Knob Salamander Special Biological Area (MA 8E7). 

Federally Listed Species 

There are 12 terrestrial species listed by the Department of Interior, U.S. Fish and Wildlife Service 

(USFWS) as federally threatened, endangered, or proposed (for listing) that have been documented on or 

near the GWJNF. The Forest Service cooperates with USFWS efforts in conserving threatened and 

endangered species through protection and habitat management. Site-specific evaluations are conducted 

for any proposed activity that may take place within habitat for these species or near known populations.  

Key habitats for federally listed bats include natural caves, old mines, large rock outcrops/cliffs, and trees 

with sloughing bark. The George Washington Forest Plan and the Jefferson Forest Plans each contain 

management direction for the protection of caves and bats. No caves, mines, or rock outcrops/cliffs have 

been detected in or around project units which would require mitigation methods. However, there are 

Forest Plan requirements for retaining any shagbark hickory present and at least 6 snags or cavity trees 

per acre, on any forest stands harvested. The Forest Plan also requires that the majority of the forest 

remain in mature forest (stand ages greater than 70 years) with additional objectives to create early 

successional habitat through vegetation management, to create a diversity of structure in the forest. 

Forest-wide Standards are incorporated in all projects to protect trees such as shagbark hickory with 

furrowed and exfoliating bark and to leave most existing snags or cavity trees (Forest Plan 2104, 

Standards FW47-FW60).  

No Indiana bat hibernacula protection areas (MA 8E4) occurs within the project area boundary, and there 

are no known bat hibernaculum within the project area (pers. com. Rick Reynolds DGIF; VDGIF, 2019a).  

Designated critical habitat for Virginia big-eared bat (VBEB) includes 5 caves in WV (4 Pendleton Co. & 

1 Tucker Co.). Critical Habitat does not overlap with proposed restoration activities within the Camp 

Run/Mitchell Knob Working Area in Pendleton Co., WV. However, recent surveys detected a newly 

discovered hibernacula for VBEB that is not within the planning area, but is within a 6-mile buffer 

encompassing known VBEB foraging distances (Malabad et.al., 2018). VBEB are cave-dwelling year-

round, and the newly discovered cave outside the planning area would be gated under a separate action, 

per Regional FS guidance in coordination with Virginia Department of Natural Heritage staff, to protect 

the cave from human intrusion and reduce the spread of white nose syndrome. 

Region 8 Sensitive Species 

In addition to federally listed species the Forest Service also has a list of species determined by the 

Regional Forester to be sensitive to management, or for which population viability is a concern. Two 



Chapter 3 – Environmental Consequences 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
94 

species from this list were identified as key issues important to the public through North Shenandoah 

Mountain project Working Group meetings and through the scoping process. 

1. Cow Knob salamander (Plethodon punctatus)  

The Cow Knob Salamander, formerly the white-spotted salamander, is a rare amphibian species narrowly 

endemic to the higher elevations of Shenandoah Mountain and Great North Mountain, where it prefers 

late successional hardwood dominated forests with abundant rock cover or “talus slopes” (USDA Forest 

Plan, 2014). Cow Knob salamander is a medium-sized salamander with a length ranging 100-157 mm, 

50% of which is its tail length. It is a slender salamander with relatively thin legs, and moderately webbed 

feet. Its body a dark gray or brownish color with a row of white or yellow spots along the sides and on the 

back. Its belly is uniformly gray, and the underside of the throat is pinkish (VDGIF, 2019).  

Cow Knob salamander are active on moist, humid days from spring through fall, then retreat into deep 

burrows to hibernate from October to April. By day, Cow Knob salamander hide under woody debris, 

rocks, or in burrows and by night they forage in the open on invertebrates (Bean et al., 2010). Night 

surface foraging activity usually begins in April and ends by late June when they go underground in dry 

years. This activity is observed again in the fall with the return of cool moist weather. They are 

carnivorous, consuming virtually any insect or larvae they can capture (VDGIF, 2019). Compared to 

larger salamanders, the movements of plethodontids are more limited, thus home ranges tend to be very 

small, on the order of a few meters to a few dozen meters in diameter. On occasion, dispersing Cow Knob 

salamander could travel up to several hundred meters, but they are restricted from dispersing very far 

from their preferred high-elevation, moist, rocky, talus habitats (NatureServe, 2019; pers. comm. William 

Flint, 2019). 

The Cow Knob salamander is a Regional Forester’s Sensitive species as well as a GWJNF Management 

Indicator Species (MIS) because it is a Sensitive species and a narrow endemic that occurs almost entirely 

on the George Washington National Forest. The most recent monitoring reports for the Forest indicate the 

habitat trend is one of an aging forest that benefits Cow Knob salamanders and should lead to a stable or 

increasing population for this species (USDA FEIS, 2014). Currently, Cow Knob salamanders are listed 

as “G3 – Vulnerable “by NatureServe and are a Tier I (critical conservation need) Species of Greatest 

Conservation Need within the Virginia State Wildlife Action Plan (NatureServe, 2019; VDGIF, 2019).  

In 1989, Cow Knob salamander was listed as a Candidate species for Federal Listing by the US Fish and 

Wildlife Service. However, in 1994 the U.S. Fish and Wildlife Service and the George Washington 

National Forest entered into the very first Conservation Agreement, under a multi-agency Memorandum 

of Understanding, designed to keep this at-risk species from needing to be listed under the Endangered 

Species Act. This Conservation Agreement, and accompanying Cow Knob salamander Habitat 

Conservation Assessment, acts as the guide for management of the Cow Knob salamander on National 

Forest Lands. Due to this salamander’s very restricted range, the majority of which falls on Forest lands 

on the North River Ranger District, the GWJNF in consultation with USFWS designated nearly all 

potential habitat for this species into a special MA prescription called 8E7 – Shenandoah Mountain Crest 

– Cow Knob Salamander Special Biological Area. As described above (Rare Communities), the emphasis 

for management within this large area is to safeguard and maintain habitat for the Cow Knob salamander 

for the protection and restoration of this species and other outstanding natural biological values. 

Recent field surveys (2018-2019) within the North Shenandoah Mountain Project area detected Cow 

Knob salamanders outside of the currently delineated 8E7 MA - Cow Knob Salamander Special 

Biological Area, at slightly lower elevations. Surveys were conducted by James Madison University 

professor, and salamander expert, Dr. William Flint. Dr. Flint identified critical talus habitat associated 
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with new Cow Knob salamander discoveries, and those areas were added to the forestwide Cow Knob 

salamander inventoried special biological area, and are to be treated as MA 8E7 Shenandoah Mountain 

Crest, per the guidance from the Conservation Agreement and 2014 Forest Plan (standard FW-45). 

Acreage added to the inventoried special biological area (MA prescription 4D) cannot by officially added 

to the 8E7 MA prescription however, until a Forest Plan amendment is completed (standard 4D-001). 

2. Wood Turtle (Glyptemys insculpta) 

The wood turtle occurs within the North Shenandoah Mountain Project area. This species is a Forest 

Service sensitive species as per the Regional Forester’s list of sensitive species for the Southern Region 

that was issued March 15, 2018. At present, the wood turtle is listed as “Endangered” by the International 

Union for the Conservation of Nature Red List, as “G3 - Vulnerable” by NatureServe, and is also listed in 

the State Wildlife Action Plans of all 13 states in the northeastern U.S. as a Species of Greatest 

Conservation Need. The US Fish and Wildlife Service (USFWS) is also considering a petition by the 

submitted in 2012, to list the Wood Turtle as Threatened under the Endangered Species Act (Jones et.al., 

2018). In Virginia, where the wood turtle reaches the southern margin of its distribution, it was first listed 

as “Threatened” due to natural rarity and a shrinking distribution in 1992 and is now considered a Tier 1 

species for conservation action in both VA and WV (VDGIF, 2019; Jones et.al., 2018).  

The wood turtle is a moderately sized (to 240 mm) semi-aquatic turtle with low-density populations found 

from Virginia to Nova Scotia along the Atlantic drainage. This species requires aquatic, upland forest, and 

riverine or riparian habitats which together meet all the essential habitat needs for nesting, foraging, and 

overwintering (Jones et.al., 2018). These low density populations are typically located along streams and 

small rivers where they use a mosaic of plant associations in the surrounding riparian and upland 

landscape during the warmer months. The wood turtle is primarily terrestrial during the spring, summer, 

and fall (April to October), and aquatic during cool spells and winter hibernation. Although terrestrial 

during the summer they must remain near moist habitats as they experience a greater evaporative water 

loss than the more terrestrial box turtle. Wood turtles are found primarily in and near clear streams in 

deciduous forests and woodlands where they frequent spring seeps, open fields, and marshy meadows 

associated with floodplains and riparian areas. They hibernate in deep pools of streams, under the mud or 

sandy substrate, or under overhanging roots along the bank and under submerged logs and in beaver 

lodges or muskrat burrows (VDGIF, 2019a).  

Wood turtle population viability is particularly sensitive to human encroachment, even among turtles, 

because they are equally dependent on both aquatic and terrestrial habitats, they are a wide-roaming 

species, and may occupy large home ranges (ca. 100 ha), and most importantly, they long-lived and slow 

to reproduce (Jones et.al., 2018). Although wood turtles may benefit from limited agriculture because they 

prefer forest-edge ecotones, deforestation and development bring a host of insidious secondary effects 

that are roughly proportional to the degree of conversion. Deterioration of stream integrity and water 

quality, enhanced predation on nests and juveniles by subsidized predators (e.g., Procyon lotor), 

accidental mortality on roads, increased access, and therefore, take, by commercial poachers, and 

incidental take of turtles by recreationalists are all known to have impacted wood turtle populations 

(Jones et.at., 2018).  

Most of the remaining known populations on the GWJNF are found in streams west of the Shenandoah 

River in the Potomac, Cacapon, and German River watersheds. There, most known populations occur on 

private land historically used for small-scale crop and livestock farming, with the balance found on the 

U.S. Forest Service (USFS)-managed lands. The GWJNF and adjacent properties afford the most 

immediate, and possibly the best, opportunity for conservation of wood turtle populations in Virginia 
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because of its public ownership, overall size, contiguity, and relatively low degree of land conversion. 

The approximate stream miles of wood turtle habitat in the project area are summarized in table 22  

Table 22. Summary of North Shenandoah Mountain Project area wood turtle streams 

State Project wide (miles) National Forest (miles) 

Virginia 53.4 10.6 

West Virginia 11.2 7.9 

Total 64.6 18.5 

Locally Rare Species – Virginia and West Virginia 

Locally rare species are those species that may be rare in occurrence at a local geographic scale, but are 

otherwise secure globally, and are not in consideration for Federal Listing. Having relatively large parcels 

of vegetation and undeveloped lands with focused management goals, National Forest lands contain a 

range of habitats and natural features that support a variety of locally rare species. These aspects, plus the 

continued loss of forested land to developed uses on private lands, is likely to make Forest lands even 

more important in the future for supporting ecological diversity. 

There is some subjectivity towards species being addressed as locally rare, though in general the GWJNF 

considers those species with a State ranking of S1 or S2 with a global rank of G4 or less. Refer to 

appendix 8 for descriptions of each kind of species ranking. Currently approximately 393 species fall 

within these categories on the GWJNF. Of these, approximately 30 species are likely to occur, or are 

documented as occurring, within the greater North Shenandoah Mountain Restoration Project boundary 

shown in table 23. During review of Virginia Department of Conservation and Recreation /DNH and 

WVDNR records prior to field surveys, no element of occurrence records for locally rare species were 

documented within or near proposed timber harvest or prescribed burn units.  

District records or project surveys documented red-breasted nuthatch and Cooper’s hawk within or 

adjacent to proposed timber harvest or prescribed burn units. Additionally, three (3) rare bee species 

were discovered by Virginia Department of Conservation and Recreation staff along the Dominion 

powerline right of way in close proximity to proposed harvest units 19, 23, 25, 65 within the Feltz 

Ridge/Leading Ridge Working Area. These three species were not known to occur in Virginia 

previous to project field surveys. In each case, the bee species is not on Virginia Natural Heritage’s 

Rare Animal List but is likely to be added. It appears possible that the Dominion powerline right of way 

intersecting this area is important to the local bee community, and that more rare bees are discovered in 

the collections from this area when the bees collected are all identified (pers. comm. Ellison Orcutt, 

VADNH 2018). Descriptions below are from Ellison Orcutt, Field Zoologist with the Virginia Department 

of Natural Heritage. The bees collected are so rare, that experts need to be brought in to help identify 

species. 

 Osmia illinoensis: Currently ranked by NatureServe as possibly extinct (GH) but since the review 

has been recorded twice in the Midwest. Probable S1 for Virginia. 

http://explorer.natureserve.org/servlet/NatureServe?searchName=Osmia+illinoensis 

 Osmia felti: Currently ranked by Nature Serve as G2G4 and described as vulnerable but with some 

uncertainty. This is a more northern species with few recent records. Possible S1-S2 for  

 Melitta eickworti: Not ranked by NatureServe. Rarely recorded species (GNR), needs further 

identification. Candidate for the VDNH Rare Animal List. Possible S1-S2 for Virginia. 

http://explorer.natureserve.org/servlet/NatureServe?searchName=Osmia+illinoensis
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Mountain pimpernel, hairy rockcress, and shale barren buckwheat are found in areas within or peripheral 

to shale barrens and shale woodlands. Current element occurrence records do not show locations for these 

species within or adjacent to proposed action areas, but both mountain pimpernel and shale barren 

buckwheat have been documented within the larger North Shenandoah Mountain project boundary. 

Overall, the North Shenandoah Mountain Restoration Project activities are expected to have no impact on 

any of the shale barren species. 
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Table 23. List of species considered locally rare that are documented within or have potential to occur within the greater North Shenandoah Mountain 
Restoration Project area 

Species Name Common Name Habitat - Detail 
Global 
Rank VA Rank 

WV 
Rank 

VERTEBRATES—Bird 

Accipiter cooperii Cooper's Hawk Woodlands, forest edges, river groves, deciduous woods, broken 
woodlands, along streams. 

G5 S3B/S3N S3B/S4N 

Accipiter striatus Sharp-shinned Hawk Coniferous forests; woodland edges; mixed woodlands, especially 
coniferous-birch-aspen forests. 

G5 S3S4 S3B/S4N 

Aegolius acadicus Northern Saw-whet Owl Mixed coniferous-deciduous woods. G5 S1B/S2N S2B/S2N 

Aquila chrysaetos Golden Eagle Mostly forested ridgetops with scattered openings. G5 SHB/S1N S3N 

Catharus guttatus Hermit Thrush Northern and montane coniferous forests. G5 S1B/S5N S3B/S4N 

Haliaeetus 
leucocephalus 

Bald Eagle Feeds and nests on or near large lakes and rivers. G5 S3S4B/S3S4N S2B/S3N 

Lanius ludovicianus 
migrans 

Migrant Loggerhead 
Shrike 

Open grasslands with trees and shrubs, fencerows. G4T3Q S1 S1B/S2N 

Loxia curvirostra Red Crossbill Associated with, but not confined to conifers; northern hardwood 
hemlocks and red spruce; On Shenandoah Mt in pine-oak woods.  

G5 S1 S2N 

Setophaga cerulea Cerulean Warbler Shady, mature upland woods. Prefers forests with tall deciduous trees 
and little undergrowth.  

G4 S3S4B S2B 

Setophaga fusca Blackburnian Warbler Upper canopy of mature conifer forests with few deciduous trees with 
sparse understory; shrubs around forest edges. 

G5 S2B S3B 

Setophaga magnolia Magnolia Warbler Open coniferous or mixed coniferous-deciduous woodlands. Spruce-Fir 
forests; coniferous bogs; dense thickets of spruce-fir; old clearings with 
small conifers. 

G5 S2B S4B 

Sitta canadensis Red-breasted Nuthatch Prefers coniferous forests, but sometimes occurs in mixed and 
deciduous woodlands. 

G5 S2B/S4N S4B/S4N 

Troglodytes hiemalis Winter Wren Moist coniferous woodlands with low woody vegetation. Low lying cold 
bogs and swamps. Favors spruce-forests and dense, mixed and 
hardwood forests.  

G5 S2B/S4N S4B/S4N 

VERTEBRATES—Mammal 

Lontra canadensis  Northern river otter Forested wetlands; herbaceous wetlands; riparian areas; scrub-shrub 
wetlands. 

G5 S4 S4 

Mustela nivalis Least weasel Elevations 500'-3800' in pasturelands, brushy fence rows, weedy fence 
rows between hayfields, old fields. 

G5 S3 S3 
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Species Name Common Name Habitat - Detail 
Global 
Rank VA Rank 

WV 
Rank 

Neotoma magister Alleghany woodrat Rocky areas; Caves; large boulder fields. G3G4 S3 S3 

INVERTEBRATES 

Nannaria 
shenandoah 

Shenandoah Mountain 
xystodesmid millipede 

Leaf litter, mixed oak forest. G1 S1 ___ 

Aeshna tuberculifera Black-tipped darner Aquatic-ponds, streams. G4 S2S3 S3 

Speyeria diana Diana fritillary Grasslands-shrublands, near streams with thistles and milkweeds. Larval 
host plant, violets, Viola spp. 

G3G4 S3 S2 

VASCULAR PLANTS 

Arabis pycnocarpa 
var. adpressipilis 

Hairy rockcress Calcareous regions; Woods, hillsides, barrens, cliffs. G5T4Q S1S2 ___ 

Betula papyrifera var. 
cordifolia 

Paper birch 
Acidic montain forests and boulderfields of moist or dry soil, usually 
associated with some presence of fire or other disturbance. 

G5 S2 S1 

Cornus canadensis Bunchberry Damp, cool woods at high elevations. G5 S1 S3 

Elymus trachycaulus. 
trachycaulus 

Slender wheatgrass Limy soils, prairies, open soils. G5T5 S2 S2 

Glyceria acutiflora 
Sharp-scaled 
mannagrass 

Depression ponds. G5 S3 S2 

Gnaphalium 
uliginosum 

Low cudweed 
Ephemeral pools, depressions, ditches, damp clearings, waste places. 
High elevations. 

G5 S1 S4 

Juncus brevicaudatus Narrow-panicled rush Muddy, or wet places such as bogs and seeps. High elevations. G5 S2 S4 

Oryzopsis asperifolia Rough-leaved ricegrass High elevation pine oak heathlands, sandy clearings. G5 S1 S1 

Spiranthes 
ochroleuca 

Yellow nodding ladies' 
tresses 

Bogs, meadows, swamps, marshes, wet woods, edge of lakes and 
streams, peaty and gravelly soil in open barrens, on seepages slopes, 
forests clearings, meadows. High elevations. 

G4 S2 S5 

Taenidia montana Mountain pimpernel 
Dry woodlands, barrens, outcrops. Open rocky forests. Shale and 
calcareous sandstone. 

G3 S3 S3 

Trichostema 
setaceum 

Narrow-leaf blue curls Sandstone barrens and outcrops. G5 S2 S2 

* Global & State Ranks based on 2018 NatureServe rankings. (Revised: 2/2019) Sources: West Virginia DNR and Virginia DCR 

 See Appendix A – OAR List, for a legend of global and state ranking codes for species and associated definitions. 
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B1 - Direct, Indirect and Cumulative Effects 

Effects to Rare Communities 

The Forest Plan standards for special biological areas were reviewed as part of this analysis. Ten special 

biological areas fall within the greater North Shenandoah Mountain project boundary, however eight of 

those are Appalachian Shale Barrens community types that were analyzed as part of the West Side Timber 

Sale EA (2015). No new management is proposed within or adjacent to these shale barren special 

biological areas. The Camp Run Prairie Special Biological Area is adjacent to proposed treatments within 

the Mitchell Knob/Camp Run Working Area of North Shenandoah Mountain project, and the Shenandoah 

Mountain Crest 8E7 MA/Cow Knob Salamander Special Biological Area covers the upper elevations of 

Shenandoah Mountain, running through the middle and southern portions of the overall project area. The 

Camp Run Prairie Special Biological Area was created primarily due to the presence of a locally rare 

plant species, side oats gramma. Special Biological Areas have standards in the Forest Plan that serve to 

protect them from direct activities. No timber harvest, MA prescription burning, or road construction 

proposed in the North Shenandoah Mountain project will occur in designated Special Biological Areas 

(MA 4D), in the Shenandoah Mountain Crest – Cow Knob Salamander (8E7) Management Area, or in the 

Little Laurel Run Research Natural Area (MA 4B), so there will be no negative effects from those 

activities in delineated rare communities. There is potential for continued targeted chemical treatments of 

non-native invasive plant species (e.g. autumn olive, ailanthus, Japanese stilt grass) to be implemented 

within Special Biological Areas. This treatment is directed by the Forest Plan and is needed to maintain, 

enhance or restore the habitat of threatened, endangered, sensitive, and locally rare species from Note: 

These ranks should not be interpreted as legal designations. Species that could invade these unique 

communities and outcompete native species (USDA 2014). 

Effects to Federally Listed Species 

Table 24 shows a summary of the federally listed species considered for in-depth analysis in the North 

Shenandoah Mountain project BE/BA. The final determinations for each species are summarized below. 

This information in the BE/BA is not be repeated in detail here apart from a summary of findings. The 

BE/BA prepared for this project and the Forest Plan 

(https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd525098.pdf), and the 2014 Environmental 

Impact Statement (https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprd3822821.pdf) provide 

greater detail regarding individual Threatened and Endangered species life histories, ecological needs, 

reproductive and foraging strategies, and potential impacts from vegetation management treatments such 

as timber harvest, prescribed burning, as well as from road construction/ reconstruction actions. A 

summary of those analyses is provided here, and the complete documents are contained in the project files 

at the North River Ranger District office.  

An official species list from the USFWS was obtained for this project via the IPAC system on March 7, 

2019. Three (3) federally listed bat species and possible Designated Critical Habitat were identified as 

being in within the North Shenandoah Mountain Restoration Project working areas or potentially affected 

by the proposed action, and a summary of effects to those species are shown in table 24 below.  

The project area contains tree species of the size and type known to be used by the Indiana bat and 

Northern long-eared bat. Based upon professional judgment and known cave surveys, there are no caves 

with winter microclimate habitat conditions suitable for bat hibernaculum in the project area. The nearest 

cave with documented bat (Virginia big-eared bat, Northern long-eared bat) use is more than 3 air-miles 

to the east of the proposed project area. Although the likelihood is very low, this project could result in the 

https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd525098.pdf
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inadvertent loss of individual roosting Indiana or Northern long-eared bats by removal of some trees 

occupied by bats during the period from approximately April 1 to October 15. 

Table 24. Summary of determination of effects to federally listed species for proposed action alternative 1 

Species Taxa Status 
Determination 

of Effects Additional Information 

Indiana bat 

Myotis sodalis 

Mammal Endangered Likely to 
Adversely 

Affect 

Forest-wide standards FW-47 to FW-62 (inclusive) 
of the GWNF Forest Plan will be implemented. The 
activities connected with this project are consistent 
with those covered by previous formal consultations: 
USFS 2012, USFWS 2013, 2014 (no additional 
formal consultation required) and represent 8,730 
(white pine acres not included) acres of the 23,513 
total acres annually allowed under incidental take 
provisions of the B.O. 

Designated 
Critical 

Habitat for 
Indiana bat 

- - No Effect Critical habitat was designated for the species on 
September 24, 1976 and includes 11 caves and 2 
abandoned mines in Illinois, Indiana, Kentucky, 
Missouri, and Tennessee, and Hellhole Cave in 
Pendleton County, West Virginia. No designated 
critical habitat is on or near the GWJNF, and 
Hellhole Cave is 12.6 miles to the west. (USDI, 
2013) 

Virginia big-
eared bat 

Corynorhinus 
townsendii 
virginianus 

Mammal Endangered May Affect There are no known caves or hibernaculum for this 
species within the North Shenandoah Mountain 
Project area. Proposed actions will not affect known 
hibernacula or roosting/maternity caves and will not 
modify potential foraging habitat such that it is no 
longer usable by the Virginia big-eared bat. 
Designated Critical Habitat exists for this species in 
Pendleton Co., WV though does not overlap with 
Camp Run/Mitchell Knob Working Area, where 
restoration activities are proposed. Management 
activities could improve foraging habitat for VBEB 
within the 6-mile radius from the newly recorded 
hibernaculum outside the project area. 

Running 
Buffalo Clover  

Trifolium 
stoloniferum 

Plant Endangered No Effect This plant species is known to occur in Pendleton 
Co., WV, but does not occur on the GWJNF lands. 
Botanical surveys of all proposed treatment units 
confirm this. 

Northern long-
eared bat 

Myostis 
septentrionalis 

Mammal Threatened Likely to 
Adversely 

Affect 

There are no known hibernacula, roost sites or 
maternity colonies known to occur within the North 
Shenandoah Mountain Project area. There are no 
effects beyond those previously disclosed in the 
programmatic B.O. on implementing the final 4(d) 
rule dated January 5, 2016. Any taking that may 
occur incidental to this project is not prohibited under 
the final 4(d) rule. This project is consistent with the 
Forest Plan, the programmatic biological opinion, 
and proposed activities do not require special 
exemption from taking prohibitions applicable to the 
northern long-eared bat. The programmatic B.O. 
satisfies the Forest Service’s responsibilities under 
ESA section 7(a)(2) relative to the northern long-
eared bat for this project. 

Shale barren 
rockcress 

Plant Endangered No Effect Known populations of this plant occur within the 
larger North Shenandoah Mountain Project area 
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Species Taxa Status 
Determination 

of Effects Additional Information 

Arabis 
serotina 

boundary (West Side area) and are protected on the 
Forest within Special Biological Areas-Management 
Area 4D described above. No new restoration 
activities are proposed for the West Side area where 
these populations exist. Botanical surveys revealed 
no shale barrens or records for this species. 

In implementing this project, on-the-ground Forest-wide protection and project monitoring standards FW-

47 to FW-62 (inclusive) of the GWNF Forest Plan (USDA, 2014) will be applied. There is potential 

unoccupied habitat for the Indiana bat within the project area, but with implementation of measures 

described in the BO (2013) under the Terms and Conditions section of the Incidental Take Statement, 

there will be no cumulative effects from this project. 

With proper implementation of Forest-wide Design Criteria, Virginia big-eared bat, northern long-eared 

bat, and eastern small-footed bat and their habitats may experience minor short-term disturbance impacts 

under the proposed action alternatives, but in the long-term, project implementation would help maintain 

or improve foraging conditions relative to the No Action alternative.  

In July 2019, a survey positively identified rusty-patched bumblebee individuals at two locations near the 

proposed project area. The US Fish and Wildlife Service (FWS) has been notified and we are currently 

waiting on habitat modeling provided by the FWS, to determine what parts of the project area could be 

affected. Once this information is received, we can proceed with consultation activities with the FWS, to 

determine what the recommended conservation actions will be for this species in the project area. Bee 

surveys were conducted by Virginia Department of Conservation and Recreation in 2018 within 

potentially suitable habitat (defined as any open, vegetated habitat) to determine presence or probable 

absence of the species (USFWS 2019a). No rusty patch bumble bee were detected during bee surveys. 

However, several rare bee species were discovered, discussed in further detail below. 

Effects to Region 8 Sensitive Species 

Effect of management on sensitive species was also analyzed in the biological evaluation / biological 

assessment with the intent of avoiding or minimizing impacts to these species. If impacts cannot be 

avoided the biological evaluation / biological assessment analyzes the implications of potential adverse 

effects on the population or its habitat within the area of concern and on the species as a whole. Table 25 

shows the ten Region 8 sensitive species considered for in-depth analysis in the North Shenandoah 

Mountain project biological evaluation and a summary of the final determination for each sensitive 

species. 

Table 25. Summary of determination of effects to Region 8 sensitive species with implementation of 
proposed action alternative 1 

Species Taxa 
Determination 

of Effects Additional Information 

Butternut 
Juglans cinerea 

Plant May Impact* All butternut found within proposed action areas are to be marked 
as leave trees and undisturbed. Identifying butternut as a 
leave/crop tree would benefit this species by removing its shade 
producing competitors. There is a chance that timber removal 
around butternut trees would expose them to more windthrow, 
however, the implementation of this project will not have impacts 
that would cause loss of species viability on the Forest or cause a 
trend towards federal listing under the Endangered Species Act. 
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Species Taxa 
Determination 

of Effects Additional Information 

Eastern small-
footed bat 

Myotis leibii 

Mammal May Impact* There is only one record for this species or preferred cliff/rock 
outcrop habitat occurring within the project boundary. All Forest 
Plan standards for bats would be incorporated into the project. 
Risk of inadvertently harming individuals with proposed 
restoration activities is very low. This species does have 
desirable foraging habitat within the project area, thus the 
implementation of this project could have potential to impact 
individuals of this species via short-term disturbance. This 
species could also benefit indirectly from improvements to 
foraging habitat following canopy opening (thinning) and 
prescribed fire activities (e.g. increased bug diversity, ease of 
flight through stands). Impacts from the proposed action would 
not cause loss of species viability on the Forest or cause a trend 
towards federal listing under the Endangered Species Act. 

Tri-colored bat 
Perimyotis 
subflavus 

Mammal No Impact* The proposed project area is outside of known high-priority 
hibernacula and roost sites for tricolored bats in Virginia (VDGIF 
2016). There were no tricolored bats seen during field visits and 
no caves or hibernacula recorded in the area. All Forest Plan 
standards for bats would be incorporated into the project. Risk of 
inadvertently harming individuals with proposed restoration 
activities is very low. This species does have desirable foraging 
habitat within the project area, thus the implementation of this 
project could have potential to impact individuals of this species 
via short-term disturbance. This species could also benefit 
indirectly from improvements to foraging habitat following canopy 
opening (thinning) and prescribed fire activities (e.g. increased 
bug diversity, ease of flight through stands). Impacts from 
proposed action would not cause loss of species viability on the 
Forest or cause a trend towards federal listing under the 
Endangered Species Act. 

Wood turtle 
Glyptemys 
insculpta 

Reptile May Impact* Wood turtles are known to occupy streams and upland habitats in 
the North Shenandoah Mountain Project area and could be 
negatively impacted by heavy equipment (e.g. logging 
equipment, tractors) or road traffic. Project-specific Design 
Elements have been created for this project, in addition to Forest-
wide Standards for protecting streams, sensitive species, and 
riparian habitats, to promote nesting and pool habitats and to 
alleviate negative impacts to wood turtles. This species could 
also benefit indirectly from improvements to foraging habitats, in-
stream woody debris, and construction of artificial nesting habitat. 
This species does have desirable foraging habitat within the 
project area, thus the implementation of this project could have 
short-term negative impacts to this species and long-term 
beneficial impacts to this species. However, impacts from 
proposed action area not likely to cause a loss of species viability 
on the Forest or cause a trend towards federal listing under the 
Endangered Species Act. 

Cow Knob 
salamander 
Plethodon 
punctatus 

Amphibian No Impact This species occurs within the project area, but outside of 
proposed ground-disturbing activities. This species forages at 
night and seeks underground shelter during the day and is 
closely associated with talus (rocky) slopes. Habitat management 
for Cow Knob Salamander is directed through establishment of 
the Shenandoah Mountain Crest-Cow Knob Salamander 
Management Prescription Area. The direction was prepared as 
part of the Conservation Agreement and is expected to maintain 
or improve current populations. Project activities should not affect 
Cow Knob salamander by complying with the Conservation 
Agreement, Forest Plan Standards for 8E7 Management Area 
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Species Taxa 
Determination 

of Effects Additional Information 

and threatened, endangered, and sensitive species, and project-
specific design elements. 

Shenandoah 
Mountain 

salamander 
Plethodon 

virginia 

Amphibian May Impact* Shenandoah Mountain salamanders occupy a similar range to 
Cow Knob salamanders but are more widespread than Cow 
Knob salamander and not as closely linked with talus slopes. 
Shenandoah Mountain salamander are known to occur within the 
project area and were found during surveys. They were found 
inside and outside of the 8E7 MA during surveys. This species 
forages at night and seeks underground shelter during the day. 
Ground-disturbing project activities could negatively impact 
individual Shenandoah Mountain salamander but impacts should 
be limited by complying with the Forest Plan standards for 8E7 
Management Area and threatened, endangered, and sensitive 
species, and project-specific design elements. Impacts from 
proposed actions are not anticipated to cause loss of species 
viability on the Forest or cause a trend towards federal listing 
under the Endangered Species Act. 

Monarch 
butterfly 
Danaus 

plexippus 

Insect May Impact* Monarch habitats included open fields, roadsides, or small 
clearings containing milkweed and other pollinator plants. 
Monarchs will benefit from proposed planting of pollinator species 
in wildlife clearings and the creation of new habitat via open 
stands, wildlife clearings, and roadsides that will be added to the 
project area through proposed project implementation. Monarch 
individuals could be negatively impacted by traffic on roads or 
short-term disturbance from noise and human presence but 
impacts from proposed actions are not anticipated to cause loss 
of species viability on the Forest or cause a trend towards federal 
listing under the Endangered Species Act. 

Cupped Vertigo 
Vertigo clappi 

Mollusk/Sn
ail 

May Impact* There are no records for this species within the project boundary 
and species was not observed during surveys, though it is known 
to occur in Pendleton Co, WV. This species lives in decomposing 
leaf litter and is hard to detect, so it could be present but not 
picked up in surveys. The implementation of this project could 
have impacts to this species where ground disturbing activities 
occur. However, impacts from proposed action are not 
anticipated to cause loss of species viability on the Forest or 
cause a trend towards federal listing under the Endangered 
Species Act. 

White alumroot 

Heuchera alba 

Plant No Impact This plant species is known to occupy high elevation rocky woods 
and bluff habitats. One detection of this species was recorded in 
botanical surveys completed by Virginia DCR/DNH near the edge 
of unit 65. This unit is no longer proposed for harvesting for other 
reasons, so there will be no project impacts to this population. In 
following Forest Plan direction to protect R8 Sensitive plant 
species, the implementation of this project will have no 
appreciable negative impacts that would cause loss of species 
viability on the Forest or cause a trend towards federal listing 
under the Endangered Species Act. 

Sweet pinesap 

Monotropsis 
odorata 

Plant May Impact* There are no records for this species within the project area. This 
species has the potential to be present but was not detected 
during botanical surveys, which occurred outside the blooming 
season for this species. Ground disturbing project activities (e.g. 
timber harvest) could negatively impact individual plants but 
impacts should be limited by complying with the Forest Plan 
Standards for threatened, endangered, and sensitive species. In 
following Forest Plan direction to protect R8 Sensitive plant 
species, the implementation of this project will have no 
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Species Taxa 
Determination 

of Effects Additional Information 

appreciable negative impacts that would cause loss of species 
viability on the Forest or cause a trend towards federal listing 
under the Endangered Species Act. 

*May impact = “may adversely impact individuals, but not likely to result in a loss of viability on the planning area, nor cause a trend 
to federal listing or a loss of species viability range-wide.” 

Cow Knob Salamander 

The northern end of Shenandoah Mountain, approximately 30% of the salamander range, lies within the 

North Shenandoah Mountain Project area boundary, including 17,205 acres of MA 8E7. Thus, species-

specific night surveys were conducted within proposed activity areas (e.g. timber, roads) of the North 

Shenandoah Mountain Project area to determine salamander presence by William Flint (James Madison 

University) in 2018. Cow Knob salamander were recorded in multiple areas outside of the Shenandoah 

Mountain Crest MA. Where Cow Knob salamander were detected, those areas were removed from 

proposed treatments per Forest Plan standards. Additional Design Elements were created to further protect 

Cow Knob salamander and the microhabitat surrounding areas outside of MA 8E7 where salamanders 

were found (see Design Elements). More detail on Forest-wide direction for Cow Knob salamander 

management and Management Area 8E7 – Shenandoah Mountain Crest can be found here: 

https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprd3850464.docx 

FW-45 If Cow Knob salamanders are found in areas outside the Shenandoah Mountain Crest 

management prescription area, those areas will be subject to the same management measures as 

described in the Shenandoah Mountain Crest Management Prescription Area 8E7. 

This project will follow all Forest Plan direction for MA 8E7 and threatened, endangered, and sensitive 

species protection, the Cow Knob salamander Conservation Agreement, and additional project-specific 

Design Elements created to further protect Cow Knob salamander and their habitat and the microclimate 

surrounding their habitat. In doing so, the restoration activities proposed in the North Shenandoah 

Mountain project will have no appreciable impacts to Cow Knob salamander. 

Wood Turtle 

Several proposed units in the project area are adjacent to streams known to support wood turtles. As 

previously stated, no harvest activity will occur in the riparian corridor. In addition, spring seeps are part 

of the riparian corridor and are therefore avoided during any harvest activity. . The GW Forest Plan gives 

specific guidance regarding wood turtle management, and several Project Specific Design Elements were 

also formulated to mitigate negative impacts to this species (See Design Element section). Careful project 

implementation within these parameters will not lead to wood turtle habitat degradation or loss of 

viability. Riparian and aquatic habitat will be managed using the standards and guidelines in the Forest 

Plan. 

Alternative 1 proposes to increase the amount of large woody debris (LWD) for wood turtle winter habitat 

(up to 20 pieces) within the range of the wood turtle in the project area. Additionally, protection of the 

riparian area would allow for the natural recruitment of LWD in the future. Future recruitment of LWD is 

expected to improve the amount and distribution of pool habitat in area streams in the future. This riparian 

area would also provide shading of the stream to maintain current thermal characteristics and microbial 

(algal, bacteria) structure and productivity.  

Alternative 1 also proposed to create additional wood turtle nesting habitat. This action will increase 

suitable nest sites available to wood turtles to improve their chance of reproductive success. By following 

https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprd3850464.docx
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the recommendations set forth in “A Guide to Habitat Management for Wood Turtles (Glyptemys 

insculpta)”, these new, anthropogenic nesting areas should avoid creating landscape configurations that 

result in attractive nuisances or ecological traps in which females are attracted to nesting areas that either 

result in decreased adult survival rates, decreased nest success, or decreased hatchling survivorship. 

Effects to Locally Rare Species 

Locally rare species that are known to occur or are very likely to occur within the greater project area 

were searched for as part of the general field surveys conducted by both Virginia DCR/DNH and US 

Forest Service staff between 2015 and 2018. Field surveys located only two locally rare species within 

proposed activity units, Cooper’s hawk and red-breasted nuthatch. However, proposed actions are 

expected to have no discernable long-term negative impacts on these mobile bird species’ population 

trends. There could be some short-term displacement of individual birds due to disturbance from 

proposed timber harvesting, prescribed burning, or road reconstruction activities (noise, human presence, 

tree removal). However, that disturbance and displacement will of short duration compared to the lifespan 

of these birds.  

The 3 new rare bee species that were discovered during project surveys should not be impacted negatively 

from timber harvest activities adjacent to the powerline right of way where they were found. The unit 

closest to that powerline right of way was dropped during project planning for other reasons. The 

vegetation the bees are using within the powerline right of way will not be impacted by any proposed 

project activity. 

B2 Management Indicator Species and Wildlife Habitat Types 

B2 – Scope of the Analysis 

The 1982 planning regulations guiding implementation of the National Forest Management Act charge 

the Forest Service with managing national forests to provide for a diversity of plant and animal 

communities consistent with overall multiple-use objectives. One planning tool used to accomplish this 

requirement is the designation of Management Indicator Species (MIS). They and their habitat needs are 

used to set management objectives and minimum management requirements, to focus effects analysis, 

and to monitor effects of plan implementation. MIS are used to monitor and/or estimate the impacts of 

activities on overall ecosystems. These species are used as indicators for groups of organisms that occupy 

similar niches or are related within the same ecosystem (i.e. they depend upon each other or upon a 

common factor within the ecosystem). 

The Forest Plan identifies 24 management indicator species and considers all 10 federally listed species 

that occur on the GWJNF as management indicator species. Forest management indicator species 

populations are monitored at the Forest level and the effects of management actions on MIS are 

considered at that scale. MIS were analyzed in detail at the Forest level during the George Washington 

Forest Plan Revision process, and the detailed descriptions of all 24 species and discussions of associated 

population trends are available in the FEIS, 

https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprd3822821.pdf.  

Since adoption of these regulations, the management indicator species concept has been reviewed and 

critiqued by the scientific community. These reviews identify proper uses and limitations of the indicator 

species concept. They generally caution against overreaching in use of indicator species, especially when 

making inferences about ecological conditions or status of other species within a community. Caution is 

needed because many different factors may affect populations of each species within a community, and 

each species’ ecological niche within a community is unique. For example, eight of these MIS are 

https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprd3822821.pdf
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neotropical migrants (species that arrive in spring and depart the Forest in the fall). Declines in 

populations of these species may be caused by events happening on the wintering areas south of the U.S. 

and not necessarily on National Forest Lands. 

Forest types, structural stages and ages are discussed in more detail in the Vegetation section of this 

document.  

B2 – Scope of Analysis and Analysis Methods 

The geographic scope of analysis for Management Indicator Species population trends is the entire 

George Washington and Jefferson National Forest. Trends in these species cannot be fully detected at the 

project-level scale, but are monitored at Forest, Regional and National scales. Habitat condition is one of 

the primary factors influencing population levels for these species. Instead of analyzing proposed project 

effects to individual MIS, this discussion will focus on key habitat types that MIS area associated with 

and that a diverse array of other wildlife species use for foraging and shelter on National Forest lands. 

Discussion will center on actual and relative differences of the Proposed Alternative versus the No Action 

Alternative on habitat factors, vegetative changes, and ecological system group differences, now and in 

the future.  

The geographic scope of this wildlife habitat type analysis for terrestrial plants and animals is the North 

Shenandoah Mountain Project area. Proposed vegetation management treatments (timber harvest, fire, 

planting) will focus on areas suitable for timber harvest, mostly occurring in Management Area (MA) 13 -

Mosaics of Wildlife Habitat, which makes up 63% of the project area. There are smaller amounts of 

vegetation management treatment proposed for MA 7G – Pastoral Landscapes (thinning and MA 

prescription burning), and 7E1- Slate Lick Dispersed Recreation Area (MA prescription burning) which 

each make up an additional 2% of the project area respectively. Habitat analysis focused on the subset of 

acres for MA 13considered suitable for timber harvest to determine habitat changes and mast production 

value, since 33% of the North Shenandoah Mountain Project area is designated to areas where no 

management will occur, and old forest types will predominate (e.g. Recommended Wilderness, 

Shenandoah Mountain Crest). The temporal bounds included 20 years of past harvest, prescribed burns, 

natural disturbance, and wildfires that have affected the current vegetative condition, and thus the wildlife 

habitats, in the project area and any foreseeable vegetative manipulation within the next 10 years.  

Analysis for habitat changes analysis was conducted by examining current and predicted forest stand 

conditions from FSVEG throughout the project area on different spatial scales. This analysis also projects 

forest mast production 40+ years in the future, based on oak dominated forest that are proposed for 

treatment. The analysis of mast production focuses on forest type and forest age distribution. When a 

stand is regenerated through timber harvest or prescribed fire, the stand is considered zero years old 

immediately afterwards. Additionally, Canopy Gap Analysis, a GIS ecological modelling technique 

performed by The Nature Conservancy (TNC) staff (Jean Lorber), was run to give a clearer picture of 

existing vegetative conditions across the landscape from natural disturbances (storm damage, 

insect/disease) as well as changes in vegetation resulting from timber harvest or prescribed burn 

implementation. 

B2 – Existing Situation 

The existing habitat types, also known as the vegetation structure, age, species diversity, and abundance, 

within the project area are described in detail in Chapters 1, 2, and the vegetation section of Chapter 3. 

The Management Indicator Species and other wildlife species that utilize these habitat types are described 

below.  
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An abundance and variety of wildlife species exist in the habitat types found within the North 

Shenandoah Mountain Project area, which are typical for those habitat types across the George 

Washington National Forest (see Terrestrial Habitat Existing Vegetation section in Chapter 1). During 

field surveys wildlife seen or detected include black bear, coyote, white-tailed deer, raccoon, gray 

squirrel, cottontail rabbit, woodchuck, eastern small-footed bat, bobcat, wild turkey, ruffed grouse, 

American woodcock, various woodpeckers, indigo bunting, eastern towhee, ovenbird, various wood 

warbler species, red-tailed hawk, barred owl, common raven, American crow, golden eagle, mourning 

dove, white-breasted nuthatch, red-breasted nuthatch, black-capped chickadee, eastern tufted titmouse, 

several vireo species, scarlet tanager, various flycatchers, box turtle, wood turtle, timber rattlesnake, 

eastern black racer, Shenandoah Mountain salamander, Cow Knob salamander, spotted salamander, wood 

frog, northern spring peeper, chorus frog, red spotted newt, monarch butterfly, pearl crescent, eastern tiger 

swallowtail, wood nymph, tiger beetle, among others. Human presence and disturbance (physical 

presence, noise, etc.) often will displace species with minimal tolerance to such disturbances for the short-

term. Most wildlife species are likely to use the project area during periods of low or nonexistent human 

presence such as early morning or late evening. 

Management Indicator Species Trends 

In 2015, the Forest FY 2008-FY 2014 Monitoring and Evaluation Report for the management indicator 

species population trends across the entire Forest was published including detailed discussion and trend 

analysis for each species (https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd611923.pdf). That 

detailed discussion will not be repeated here, only a summary of population trend data. For avian species, 

population trend data is available from the Breeding Bird Survey (BBS) Program (administered by the 

U.S. Geological Survey (USGS) and from the GWJNF’s avian point count monitoring program, part of 

the Southern Region’s avian point count monitoring program (GWJNF Monitoring & Evaluation Report, 

2015). Sources for data: http://www.mbr-pwrc.usgs.gov/bbs/bbs.html and Southern Region Avian 

Monitoring Database. 

Table 26. Summary of management indicator species population trends 

Common 
Name Category (s) Reason for Selection Summary of Species Population Trends 

Cow Knob 
Salamander 

Special 
Interest; 
Species 
Indicator 

Indicates effectiveness of 
management activities 

designed specifically to meet 
conservation objectives for 

this Forest Service Sensitive 
species 

The habitat trend on the Forest is one of an 
aging forest that benefits Cow Knob 
salamanders and should lead to a stable or 
increasing population. Because habitat 
conditions are stable to improving, the Cow 
Knob salamander will remain viable on the 
Forest; however, due to the naturally narrow 
range of this species it will remain vulnerable to 
unexpected events (e.g. climate change) that 
could cause population declines. 

Pileated 
Woodpecker 

Special Habitat 
Indicator 

Indicates the effectiveness of 
management in maintaining 
desired condition relative to 

abundance of snags 

USGS Breeding Bird Survey (BBS) data 
indicates an increasing population trend of 
pileated woodpeckers in the Appalachian 
Region, and USFS avian point count data from 
the GWJNFs indicate an overall stable 
population trend. 

Ovenbird Special Habitat 
Indicator 

Indicates the effectiveness of 
management in maintaining 
desired conditions relative to 
forest interior habitat within 

mature mesic deciduous 
forests 

USFS avian point count data from the GWJNFs 
for ovenbird indicates overall stable to 
increasing population trends on the GWJNF, as 
well as region-wide. 

https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd611923.pdf
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Common 
Name Category (s) Reason for Selection Summary of Species Population Trends 

Chestnut-
sided 

Warbler 

Special Habitat 
Indicator 

Indicates effectiveness of 
management in achieving 
desired conditions within 

high elevation early 
successional habitats 

USGS Breeding Bird Survey data indicates a 
relatively stable trend in chestnut-sided 
warblers in the Appalachian region. USFS 
Avian point count data also indicates an overall 
stable population trend across the GWJNFs. 

Acadian 
Flycatcher 

Special Habitat 
Indicator 

Indicates the effectiveness of 
management in achieving 
desired conditions within 
mature riparian habitats 

USGS Breeding Bird Survey data indicates 
declining trends in the Appalachian region. Data 
from the GWJNF point count data for the 
Acadian flycatcher indicate an overall stable 
trend on the GWJNFs. 

Hooded 
Warbler 

Biological 
Community 

Indicator 

Indicates the effectiveness of 
management at providing 

dense understory and 
midstory structure within 
mature mesic deciduous 

forests 

USGS Breeding Bird Survey data indicates 
stable to slightly increasing population trends 
for hooded warbler in the Blue Ridge Mountain 
and Ridge and Valley regions. Data from the 
GWJNFs point count data for hooded warbler 
indicate an overall stable trend on the GWJNFs. 

Scarlet 
Tanager 

Biological 
Community 

Indicator 

Indicates effectiveness of 
management at establishing 

desired conditions in drier 
mid- and late-successional 
oak and oak-pine forests 

USGS Breeding Bird Survey data indicates 
stable to slightly increasing population trends of 
scarlet tanagers for the Blue Ridge Mountain 
and increasing population trends in the Ridge 
and Valley regions. Data from the GWJNFs 
point count data for scarlet tanager indicate an 
overall stable trend on the GWJNFs. 

Pine Warbler Biological 
Community 

Indicator 

Indicates effectiveness of 
management at maintaining 

mature pine forests  

USGS Breeding Bird Survey data indicates 
stable population trends of pine warblers for the 
Blue Ridge Mountain and stable to slightly 
increasing trends in the Ridge and Valley 
regions. Data from the GWJNF point count data 
for pine warbler indicate an overall stable trend 
on the GWJNFs.  

Eastern 
Towhee 

Biological 
Community 

Indicator 

Indicates effectiveness of 
management in achieving 
desired conditions in early 

successional habitats 

USGS Breeding Bird Survey data indicates 
decreasing to stable population trends of 
eastern towhees for the Blue Ridge Mountain 
and decreasing trends in the Ridge and Valley 
regions. Data from the GWJNF point count data 
for eastern towhee indicate an overall stable 
trend on the GWJNFs. 

Wild Brook 
Trout 

Biological 
Community 
Indicator; 
Demand 
Species 
Indicator 

Indicates effects of 
acidification of stream 

systems, and the 
effectiveness of 

management in mitigating 
these effects and 
effectiveness of 

management in meeting 
public demand for this 

species 

Brook trout numbers are naturally variable each 
year and tend to respond to climatic extremes 
such as droughts or floods. Brook trout is a 
game fish that is harvested in both Virginia and 
West Virginia, and overall viability is sustained 
for trout on the GWJNF. Trout populations are 
expected to remain relatively stable. Based on 
USFS monitoring, this species has the 
abundance and distribution across the Forests 
that will provide for its persistence into the 
foreseeable future. 

Eastern Wild 
Turkey 

Demand 
Species 
Indicator 

Trends in harvest levels and 
hunting demand will be used 
to indicate effectiveness of 
management in meeting 
public demand for this 

species 

Wild turkey population trends are monitored by 
VDGIF and WVDNR. Population trends, in 
terms of harvest/square mile, vary over the 
years, but indicate an overall stable to 
decreasing trend in counties with GWJNF 
lands. 
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Common 
Name Category (s) Reason for Selection Summary of Species Population Trends 

Black Bear Demand 
Species 
Indicator 

Trends in harvest levels and 
hunting demand will be used 
to indicate effectiveness of 
management in meeting 
public demand for this 

species 

Black bear population trends are monitored by 
the VDGIF and WVDNR. The increase of older 
oak forests habitat, along with increased 
protection and conservative hunter harvest, has 
allowed bear populations throughout the 
southeastern mountain region to moderately 
increase over the past 30 years. Trends are 
expected to stay stable or continue to increase. 

Deer Demand 
Species 
Indicator 

Trends in harvest levels and 
hunting demand will be used 
to indicate effectiveness of 
management in meeting 
public demand for this 

species 

White-tailed deer population trends are 
monitored by the VDGIF and WVDNR. In 
addition to habitat quality, white-tailed deer 
populations can be regulated by other factors, 
such as predation and disease. 

Beaver Riparian 
Ecological 

System 
Indicator 

Indicates wetland 
restoration. Beaver activity 

creates wetland mosaics that 
contribute to community and 
species diversity and provide 
high quality wildlife viewing 

opportunities. 

North American beaver population trends are 
monitored by VDGIF and WVDNR. In general, 
beavers are more abundant on private land 
than National Forest because of suitable 
potential habitat. Potential beaver habitat was 
modeled on and near the Forest using values 
found in literature as to where beavers are most 
likely and successfully to build dams and create 
ponds. There are 144 miles of modeled beaver 
habitat within the project area on both public 
and private land; of that, only 24 miles of 
modeled habitat is on Forest Service land. 
There are no known beaver pond complexes on 
FS land within the project area. 

* Trend data summarized from GWNF FEIS (2014) and Appendix G-MIS Trends Monitoring and Evaluation Report (2015) 

** Cow Knob salamander is also a Regional Forester’s Sensitive discussed in more detail in the BE/BA prepared for this project, and 
the Threatened, Endangered, Sensitive species summary of this chapter. 

Hard Mast 

The hard, nutty fruit of oaks, hickory, walnut, and chestnut trees are known collectively as hard mast. Hard 

mast provides a vital food source for many game and nongame wildlife including mice, voles, opossum, 

woodrats, rabbits, raccoons, foxes, quail, grouse, turkey, mallards, wood ducks, various woodpeckers, jays, 

nuthatches, titmice, towhees, among others. The high levels of fat and protein in hard mast help wildlife 

maintain fat stores critical to migration, winter survival, hibernation, and to the survival of young 

(NHFSSWT 1997). The management indicator species black bear, whitetail deer, pileated woodpecker, and 

wild turkey rely heavily on mast production for survival and fitness. Hard mast is an especially critical 

energy source for winter survival and hibernation. Providing potential sources of hard mast through time is 

an integral part of wildlife management on the GWJNF. Many factors affect the production of mast 

including site productivity, crown and basal area, climate and site microclimate, genetics, among many 

other variables.  

Given its importance as a food source for wildlife species, maintaining a high percentage of oak in ages 

that produce hard mast is important. In general, the timeframe of 40 and 100 years old represents the ages 

of optimal mast production in the timber types dominated by mast bearing trees (Burns and Honkala 1990, 

NHFSSWT 1997). These vigorous stands will become rarer as the Forest continually ages, without timber 

management and prescribed fire. Across the GWJNF 89% of forested stands are in the mid-to-late 

successional class. Having a mosaic of stand ages across the landscape has long been a general strategy to 

ensure that consistent acorn crops for regeneration and wildlife forage are attained (Collins 1981). 

Currently, the entire project area (~128,000 acres) consists of a forest matrix similar to the GWJNF. Pine 
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and oak-dominated forest over 100 years old with make up 82% of all timber stands, 79% of project acreage 

is in oak-dominated stands, but only 17% of those are in optimal hard mast production, and only 1.5% of 

the project area is young or in early age classes (0-10 years). 

Habitat structure 

As stated in the Forest Plan, an appropriate balance of vertical structure within forested communities 

provides habitat for associated terrestrial species that require various forest age/structural stages. Structure 

and tree age diversity are both characteristics that are important to all forested ecological systems and are 

classified into successional stages. Successional stages of forests are the determining factor for presence, 

distribution, and abundance of a wide variety of wildlife. Some species depend on early successional 

young forests, some depend on late successional older forests, and others depend on a mix of both 

occurring within the landscape (Franklin 1988; Harris 1984; Hunter et al. 2001; Hunter 1988; Litvaitis 

2001). These habitat conditions are also important as wintering and stopover habitats for migrating 

species (Kilgo 1999; Suthers 2000; Hunter et al. 2001). Additionally, Mid- and late successional oak 

forests and woodlands provide a critical wildlife food source of hard mast. The large diameter hollow 

trees and snags found in older oak forests are an important source of dens for black bears (Carlock et al. 

1983).  

The term “early successional habitat” describes the shrubs, trees, and other plants that grow back on the 

land after older vegetation has been removed or cut back, including all of vegetation growth from open 

grasslands to young forests. (Gilbart, 2012). For the eastern hardwood region, Wunz and Pack (1992) 

recommended maintaining 50 to 75% of total habitat area in mast producing condition and approximately 

10% in well distributed permanent grassland/shrublands and/or open woodlands, in addition to the early 

successional woody habitats that result from timber harvest and other activities. In the Appalachian 

region, forest thinning and prescribed burning are both recommended to enhance the herbaceous 

component of mid-successional forests (Harper et.al., 2016) to benefit wildlife. Permanent herbaceous 

habitats are essential elements of early successional habitat for many wildlife species. They are used by a 

variety of wildlife, both game and non-game species for foraging, nesting, bedding down, bugging, and 

brood rearing. Maintained wildlife openings provide nutritious green forage in the winter and early spring 

and seeds during late summer and fall. There currently are 238 acres of permanent clearings within the 

project area that are maintained for wildlife habitat on a semi-annual basis by USFS and West Virginia 

Department of Natural Resources personnel with the use of mechanical (e.g. mowing, mulching) or other 

vegetation management treatments such as MA prescription burning. 

Aquatic Management Indicator Species (Brook Trout and Beaver)  

Brook trout are the aquatic management indicator species for cold water habitat. They were chosen as a 

biological community and demand species indicator. Table 28 lists the brook trout streams in the project 

area. Habitat objectives for this management indicator species include water temperature below a 

maximum temperature of 69 degrees Fahrenheit, dissolved oxygen values greater than 7.0 parts per 

million, and sedimentation rates that are in equilibrium with the watershed and stabilize or improve the 

biological condition of the stream. Optimal habitat would also include greater than 200 pieces of large 

woody debris per stream mile.  

Beavers are the riparian ecological system management indicator species. Beavers are recognized as a 

keystone species that increase landscape heterogeneity and species diversity. Beaver ponds beneficially 

modify water flow rates, enhance groundwater recharge rates, raise water tables, sequester sediment, 

increase aquatic productivity, and modify water chemistry. Over time, beavers create a mosaic of habitats 

that are utilized by plants, amphibians, fish, insects, birds, and mammals that would not otherwise occur 
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(DC 11-20). Through this, they contribute to community and species diversity and provide high quality 

wildlife viewing opportunities (DC SPD-03).  

Potential beaver habitat was modeled on and near the Forest using values found in literature as to where 

beavers are most likely and successfully to build dams and create ponds. These include low gradient (≤ 

3%) small streams (≤ 4th order). As anticipated, the majority of potential beaver habitat is on private land 

where there are many small, low gradient channels in the valley bottoms, as opposed to the higher 

gradient, mountainous stream on National Forest. There are 144 miles of modeled beaver habitat within 

the project area on both public and private land; of that, only 24 miles of modeled habitat is on Forest 

Service land. There are no known beaver pond complexes on NFS land within the project area.  

B2 – Direct, Indirect and Cumulative Effects 

Effects to Management Indicator Species and Hard Mast 

Timber harvest, prescribed fire, mechanical clearing, water source development, and other activities can 

provide for the ecological needs of wildlife species by creating a mosaic of different age classes and 

habitats, well distributed throughout the planning area. This mosaic helps ensure that critical habitat 

requirements for a multitude of wildlife species are available on the landscape, when localized habitat 

conditions are lacking. 

The proposed restoration actions (e.g. timber harvest, MA prescription fire, planting) will affect oak 

dominated stands, oak-pine woodlands, white pine stands, yellow pine stands, and open/early 

successional habitats used by various MIS species. Although wildlife habitat types will continue to 

remain suitable for many wildlife species, human presence and disturbance (physical presence, noise, 

etc.) often displaces species with minimal tolerance to such disturbances in the short-term. Species are 

likely to use the area during periods of low or nonexistent human presence such as early morning or late 

evening. The amount of impact anticipated will reduce some habitat types in the short and mid-term, but 

statistically significant changes to forest-wide MIS population trends as a result of implementation are not 

anticipated.  

The management activities that will have the most influence on management indicator species habitat 

needs, such as those for Eastern wild turkey, white-tailed deer, and forest birds are early successional 

forest created by timber management; open woodland habitats restored and maintained through prescribed 

fire and silvicultural treatments; grassland/shrubland restoration and maintenance, and mid- to late- 

successional hard mast producing forest development. 

An increase in the acreage of key habitat components important for game species such as wild turkey, 

grouse and white-tailed deer is projected in the short-term with creation of additional early successional 

habitat, and in the long-term with an increase in mast productivity in 40 years. Proposed regeneration 

treatments in older, less productive oak/hickory stands will reset succession, and allow those stands to 

again be in optimal hard mast production again in 40 year. 

Many wildlife species utilize hard mast as a seasonal food source. In the case of black bears, availability 

of hard mast (acorns and hickory nuts) is critical throughout the winter, and reproductive success can be 

closely related to this food source (Eiler 1981; Wathen 1983; Eiler et al. 1989, VDGIF 2013). Since bears 

utilize nearly any abundant plant or animal food, they are likely to thrive when a diversity of forest age 

classes and food sources are available after proposed treatments. Bears, turkey, grouse, and white-tailed 

deer especially are expected to benefit in the short to long-term with the higher amounts of soft mast 

species in the under story available for forage in more open canopy forest conditions after project 
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treatment activities (GWNF FEIS, 2014). Non-game wildlife species such as neotropical migratory 

songbirds and small mammals will also benefit in the short to long term from the mosaic of habitat types 

restored to the landscape within the North Shenandoah Mountain Project area due to an increase in cover 

types, nesting, loafing, and forage diversity. 

Yellow pine forests that are currently on the landscape will benefit from proposed actions (timber harvest, 

MA prescription burning and supplemental yellow pine planting). With a continued regime of prescribed 

fire in these work areas, shortleaf pine will continue to thrive and increase across the landscape. Pine 

warbler habitat quality should improve over the long term with the projected changes associated with the 

shortleaf pine and table mountain pine restoration activities proposed in North Shenandoah Mountain 

project.  

The use of BMP's and avoidance of impacts in riparian areas would result in negligible impacts to 

aquatic/riparian MIS. Larger more comprehensive buffering of riparian forests from management 

activities will leave existing riparian forests intact and connected. Additionally, by following the 

Conservation Agreement, Forest Plan Standards, and Project Design Elements, proposed actions should 

have no impact on Cow Knob salamanders (see Biological Evaluation and sections above for more 

details). 

Effects to Habitat Structure 

Table 27 compares the major habitat types important to wildlife currently existing in the North 

Shenandoah Mountain Project area versus the habitat structural changes that would result from 

implementing the proposed actions. The majority of proposed treatments are within MA 13- Mosaics of 

Wildlife Habitat, with some actions occurring in MA 7G – Pastoral Landscape and MA 7E1 – Slate Lick 

Dispersed Recreation. The No Action Alternative shows existing habitat conditions, with early 

successional forest habitat component including timber regeneration harvests, natural disturbances (e.g. 

storm damage, gypsy moth mortality, wildfire), and canopy gaps from ongoing MA prescription burning. 

The proposed actions contributing to the changes in habitat types in the proposed action include timber 

harvest, prescribed fire, and creation of permanent wildlife clearings and savannahs. An increase in 

acreages for important wildlife habitat types including early successional habitat, permanently maintained 

herbaceous openings, open maintained woodland savannah, and future optimal mast production (in 40 

years) will be the result of North Shenandoah Mountain project implementation.  

Table 27. Distribution of key wildlife habitat types within the project area for alternative 1 (no action) and 
alternative 2 (proposed action) 

Habitat Component 
Alternative 1 
No Action2 

Alternative 2 
Proposed Action2 

Grass/herbaceous openings & savannahs (permanent, maintained) 238 acres or 0.3% 469 acres or 0.7% 

Early successional habitat (0-15 years pine and oak forest types)1 689 acres or 1% 3,514 acres or 5% 

Conifer forest (pine dominated stands) 15,223 acres or 
23% 

15,800 acres or 
23% 

Optimal hard mast forest (40 -100 years oak dominated forest) 3,964 acres or 6% 3,842 acres or 6% 

Optimal hard mast forest in 40 years (40 -100 years oak dominated 
forest) 

3,909 acres or 
5.7% 

5,785 or 8.5% 

Older forest (forests 100+ years w/more snags and den trees) 55,108 acres or 
82% 

55,538 acres or 
79% 

1. Acreages for early successional habitat include vegetation age class 0-15 years which are calculated by combining timber 
regeneration activities, new patch openings, and estimating 25% of acreage from MA prescription burning will convert to early 
successional vegetation stage (Lorber et al. 2018). 
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2. Percentages are derived from total acres of 67,600 in MAs 7E1, 7G, and 13 within the project area. 

Regeneration harvesting of 1,218 acres of older oak-dominated stands within the project area will ensure 

those stands will again be in optimal hard mast producing age in nearly another 40 years, which is a 3% 

increase from the existing situation (see table 27 above).  

Nearly 600 acres of yellow pine-dominated stands will be established via a combination of thinning, 

regeneration harvest, prescribed burning, and supplemental planting in approximately 40 different areas 

within the North Shenandoah Mountain Project area. This habitat type is currently lacking on the 

landscape due to fire suppression over the last 75 years and re-establishing this community type will add 

the heterogeneity of habitat structure for wildlife across the landscape.  

Early successional forest will be created by modified shelterwood treatments, open canopy woodland 

habitat will be created by thinning treatments and continued MA prescription burning actions, and more 

permanently maintained grassy openings will also be created through implementation of the proposed 

action Alternative 2 versus the No Action alternative.  

Cumulative Effects 

The cumulative effects considered for this analysis include past, present, and future actions which may 

include timber management, disease (e.g. chestnut blight), wildfires, prescribed burning activities, gypsy 

moth induced tree mortality, and system road usage and maintenance. All of these activities to some 

degree can have a cumulative effect on wildlife species and their habitats across the Forest. Data from 

past project records, on-going projects (e.g. prescribed burning, non-native invasive species treatments), 

recent wildfires, and the FACTS database for previous treatments within the project area were analyzed to 

assess the cumulative effects of this proposed project to the project area and MIS population trends on the 

Forest as a whole. There are no additional timber activities planned in the reasonably foreseeable future in 

the project area. Please see the appendix 4 table of Potential, On-going, and Reasonably Foreseeable 

Actions for a breakdown of vegetation treatment action-type acreage, by watershed, within the North 

Shenandoah Mountain Project area. 

Cumulative actions that directly affect wildlife habitat types include: include: 

 Rocky Spur Timber Sale (EA 2012) - 220 acres of regeneration harvests from the implemented 

from 2014-2017. 

 West Side Timber Project (EA 2015) - Approximately 276 acres of regeneration harvests and 86 

acres of thinning treatments implemented 2018-2021.  

 Historical Prescribed Burns - 7,088 acres of historical prescribed fire on the landscape through 

implementation in the Heavener Mountain, Hall Springs, Dunkle Knob, and Gauley Ridge burn 

units.  

 Gate Mountain Wildfire (2018) - 1040 acres of patchily burned forest and rehabilitated dozer 

control lines. 

 Dominion 550 Transmission Line Reconstruction - Potential for road reconstruction activities 

associated with the line reconstruction project. This line ROW runs across the project area with 

historical access roads already in place.  

 Non-native Invasive Plant Treatments - Continued treatments of heavily infested areas of non-

native invasive plant species (e.g. ailanthus, mile-a-minute vine) across the project area. To date, 

nearly 2000 acres of non-native invasive plant species have been treated historically within the 

project area. 
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Approximately 700,000 acres (67%) of forested land in the George Washington National Forest are 

currently classified as unsuitable for timber production (Forest Plan Appendix A-1). This forest land 

includes large unbroken sections of older aged forest stands that provide habitats for interior forest 

dwelling species as well as site sensitive species (black bear, ovenbird, pileated woodpeckers). Given 

these existing habitat conditions across the Forest, we expect that black bear and other wildlife species 

that utilize remote or interior forest habitats such as migratory songbirds, barred owl, wood thrush, 

coopers hawk, sharp-shinned hawk, and bat population trends will not be appreciably affected by the 

implementation of any alternative. Species such as migratory songbirds, barred owl, wood thrush, coopers 

hawk, sharp-shinned hawk, and even bat species that utilize older, closed canopy forested habitats will 

still have the much larger majority of habitat within the project area, and across the George Washington 

and Jefferson National Forests.  

With on-going low-intensity prescribed burning occurring in the area every 4-9 years, proposed timber 

harvest and thinning activities will help cumulatively increase early successional habitats, open 

woodlands, and future optimal hard mast forests, by keeping thinner barked, fire-intolerant, tree species in 

check from taking these habitats over.. These are key habitats vital to MIS species including wild turkey, 

eastern towhee, scarlet tanager, as well as white-tailed deer, black bear, and numerous songbird and small 

mammal species. There would be a short-term reduction to mast production in areas harvested, but the 

pre-commercial timber stand improvement treatment and regeneration harvests will provide improved 

long-term mast production for the project area. Cumulatively, these actions move the landscape closer to 

the Forest desired conditions for early and open in the oak and pine forests and woodlands but are still 

well below those desired conditions.  

With implementation of the proposed action, the long-term demand species populations (deer, black bear, 

turkey) in the North Shenandoah Mountain Project area are expected continue to stay stable or slightly 

increase due to more habitat heterogeneity, an increase in understory vegetation diversity, increased 

invertebrate populations, more space and sunlight in presently closed canopy forest, and more native 

wildflower/pollinator habitat. These changes would be created through restoration activities that will 

provide more diverse and productive vegetation types available within working areas for wildlife forage, 

cover, and nesting habitat. Implementation of the North Shenandoah Mountain project is not expected to 

add s adverse cumulative impacts to past and present actions; change species use patterns, or appreciably 

negatively impact habitat suitability. 

B3 Aquatics  

B3 – Project Issue(s) Related to the Resource 

Concern that the project will adversely impact water quality and aquatic communities in the project 

vicinity. See issues indicated in the Hydrology section of this chapter. 

B3 – Scope of the Analysis 

The project area lies within the South Fork South Branch Potomac River (183,440 acres), Shoemaker 

River – North Fork Shenandoah River (133,155 acres), and Dry River (76,848 acres) 5th level HUC 

watersheds in Rockingham County, Virginia, and Pendleton and Hardy Counties, West Virginia.  

With regards to impacts to the aquatic ecosystem, the geographic scope of this analysis is identical to that 

analyzed for the water quantity and sedimentation aspect of the water resource. The boundary of the 

analysis is the watersheds draining the project area down to their confluence with either the South Fork 

South Branch Potomac River, North Fork Shenandoah River, or the Dry River watershed. This analysis 

area was chosen because it is estimated that effects below these points would be negligible and 
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immeasurable. The time periods used for the cumulative analysis will be similar to those used for 

analyzing sedimentation effects to the water resources. 

B3 – Existing Situation 

Streams 

Using the National Hydrological dataset for streams, the North Shenandoah Mountain Project area 

contains more than 78 named and unnamed creeks, totaling over 676 miles of potential aquatic stream 

habitat on National Forest System and private land. This stream habitat is classified by the physical 

characteristics of the stream and the biota it supports; for example, cold water, cool water, and warm 

water. The cold or cool water habitat will often support trout and other associated species, while the warm 

water streams may support freshwater mussels, aquatic reptiles and amphibians, and other species adapted 

to that temperature regime. These stream miles do not necessarily include all of the smaller perennial, 

intermittent, and channeled ephemeral streams that were mapped by the Forest Service within or adjacent 

to cutting unit boundaries; see Water Resources section for that summary.  

The Virginia Department of Game and Inland Fish uses a method of classifying trout streams based on 

aesthetics, productivity, resident fish population and stream structure. Classes I through IV rate wild trout 

habitat; Classes V through VII rate cold water habitat not suitable for wild trout but adequate for year-

round hold-over of stocked trout; Class VIII is too warm to hold trout year round, but can be stocked. The 

stream miles by stream in each Class and for West Virginia are summarized in table 28  

Table 28. Summary of project area coldwater stream habitat  

State Stream Name VA Class 
Project-wide  

(miles) 
National Forest  

(miles) Wild Brook 

VA Bible Run III 6.6 4.6 Y 

VA Beech Lick Run IV 1.7 1.3 Y 

VA Clay Lick Hollow IV 2.8 2.5 Y 

VA Carr Run IV 3.3 2.1 Y 

VA Camp Rader Run II 2.8 1.8 Y 

VA Dry River IV 5.7 0.9 Y 

VA Dry River tributary IV 4.3 3.3   

VA German River IV 14.1 3.3 Y 

VA German River tributary IV 12.4 3.9   

VA Hopkins Hollow IV 2.3 2.3 Y 

VA Hopkins Hollow tributary IV 1.6 1.2   

VA Kephart Run IV 4.3 4.3 Y 

VA Laurel Run II 4.2 3.7 Y 

VA Laurel Run tributary II 1.7 1.7 - 

VA Little Laurel Run II 3.9 3.9 Y 

VA Long Run IV 5.7 3.3 Y 

VA Low Place Run II 2.6 2.3 Y 

VA Marshall Run IV 3.2 2.7 Y 

VA Miller Spring Run IV 2.4 1.6 Y 

VA Paint Lick Run IV 1.3 0.5 Y 

VA Raccoon Run VIII 1.9 1.9 - 
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State Stream Name VA Class 
Project-wide  

(miles) 
National Forest  

(miles) Wild Brook 

VA Rocky Run IV 3.9 3.6 Y 

VA Rocky Run tributary IV 2.8 2.8   

VA Root Run IV 1.6 1.6 Y 

VA Seventy Buck Lick Run IV 2.0 2.0 Y 

VA Spruce Lick Run III 2.2 2.0 Y 

VA Spruce Lick Run tributary III 2.7 2.5 - 

VA Sand Run III 2.3 1.6 Y 

VA Spruce Run IV 0.2   Y 

VA Sirks Run IV 1.3 0.7 Y 

VA Sirks Run tributary IV 1.5 1.5 - 

VA Spring Run IV 1.8 1.7 Y 

VA Sumac Branch IV 1.6 1.2 Y 

WV Capon Run   0.8     

WV Rough Run of South Branch   6.3 2.7 Y 

- Total - 119.9 77.0 - 

Sources: Virginia (VA) Department of Game and Inland Fisheries and West Virginia (WV) Division of Natural Resources 
classification 

Lakes/ponds 

A summary of the National Hydrological dataset of waterbodies within the North Shenandoah Mountain 

area includes 123.7 acres of lake/ponds project wide, with 23.5 of that being on National Forest. There are 

many flood control reservoirs in the area on private land in West Virginia. The largest body of water on 

National Forest is Slatelick Reservoir at 11.5 acres, but there are numerous small wetlands, springs, seeps, 

and waterholes in the area. These provide habitat for many of wetland plants and animals. Slatelick 

Reservoir is a stocked trout fishery. Camp Run Reservoir in WV is an 8 acre warm water fishery.  

Large Woody Debris 

It has long been recognized that LWD is important in perennial streams as a source of habitat complexity, 

and is positively correlated with increased fish production (Richards and Hollingsworth 2000); the 

importance of allochthonous matter (leaves and wood) increases as stream size decreases, and is thus 

important in intermittent and ephemeral channels, as well. In addition to leaves and twigs being the basis 

of the food chain in headwater streams, large pieces of wood influence flow velocity, channel shape, and 

sediment storage and routing. The stairstep profile created by woody debris dams dissipates much of the 

energy in small, high-gradient streams (Dolloff and Webster 2000).  

To achieve stream habitat complexity in form and function, the Forest Plan has an objective of: 

“Streamsides are managed in a manner that restores and maintains amounts of large woody debris (LWD) 

sufficient to maintain habitat diversity for aquatic and riparian-dependent species (approximately 200 

pieces4 per stream mile).”  

Smaller size classes of large woody debris are added to the stream as dead trees standing in the riparian 

area begin to shed branches, and larger size classes are added as these trees continue to decompose and 

                                                      
4 A piece of large woody debris is defined as a piece of wood at least partially within the bank full channel width, 

with a diameter of at least 4 inches (10 cm), and length of at least 4 feet. 
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eventually fall across the stream channel. Natural additions of large woody debris can come through slow 

attrition or in large pulses if stands are impacted by events such as hurricanes. It is expected that streams 

will move toward the objective through natural process if riparian forests are allowed to mature and more 

trees are left in the vicinity for recruitment of future large woody debris. However, following the 

extensive logging that occurred over much of the Forest in the past 200 years many of the forest streams 

lack adequate large woody debris; directional felling or intentionally placing trees within the stream 

channel can help speed this natural process.  

Connectivity 

Increasing the number of connected stream miles increases the health and resilience of local fish 

populations. Cold water species, such as brook trout, have been a priority for maintaining connected 

habitat, especially in the face of potential stream warming or more frequent extreme weather events that 

could isolate populations. The ability to re-colonize and move to refugia is becoming increasingly 

important as suitable habitat changes or disappears. Road crossings are often a barrier for aquatic 

organisms because culverts can create a jump barrier, velocity barrier, or depth barrier; or all three. They 

are often under-sized, restrict the natural hydrology and can become blocked. The subsequent road 

washout not only deposits sediment into the stream, it can be hazardous, and it is a costly to repair. 

George Washington NF partnered with the Center of Aquatic Technology Transfer (CATT) and Southeast 

Aquatic Resource Partnership (SARP) in 2017 to assess road crossings in the project area. This 

information will be used to prioritize those that will be improved to allow aquatic organism passage. 

Bioindicators 

Aquatic macroinvertebrate communities integrate the physical, chemical, and biological components of 

the riparian ecosystem and have been successfully used as bioindicators to monitor change and impacts 

(EPA 1989). A macroinvertebrate aggregated index for streams (MAIS) (range of scores 0 to 18) 

incorporates nine ecological aspects (metrics) of the aquatic macroinvertebrate community to evaluate the 

current condition of a stream relative to others within that ecological section (Smith and Voshell 1997). A 

Rapid Bioassessment report provides raw data on the taxa collected in addition to the metric scores and 

the overall MAIS score. Adjectives of “very good” (MAIS = 17-18), “good” (MAIS = 13-16), poor/fair 

(MAIS – 7-12), and “very poor” (MAIS = 0-6) are added to the report to make it user friendly to non-

technical managers and decision makers. The GWJNF uses the MAIS score as “coarse filter” screening 

tool on some projects to establish current “stream health” and to establish a baseline to evaluate 

effectiveness of standards, guidelines and mitigation measures in preventing changes and impacts to the 

aquatic community. When the MAIS score is low or has changed from previous monitoring, biologists 

examine the individual metric scores and/or raw data to identify limiting factors. The individual metrics 

often point to a limiting factor or trigger a more rigorous and quantitative monitoring effort.  

Sample sites were selected downstream of management activity areas to monitor the impacts on stream 

health of projects including but not limited to timber sales and prescribed burns. Other samples were 

collected to create a baseline of stream conditions within the forest. Only samples collected from March 

through the first week in June were compared to minimize seasonal variability in structure of 

macroinvertebrate communities. Across the Forest, 1857 samples were collected, analyzed and assigned 

an overall MAIS score (0-18). Of these samples, 76% were in the “good” and “very good” categories. An 

analysis of benthic and water quality data by Smith and Voshell (2013) indicated that the 

macroinvertebrate condition is significantly correlated to a stream’s acid neutralizing capacity (ANC) and 

pH, and that several specific benthic metrics (Ephemeroptera taxa, Percent ephemeroptera, Percent 

scrapers and HBI) are responding to changes in ANC and pH. The greatest values of the benthic metrics 

tend to occur at ANC values that are 20 or greater. As described above, roughly 20% of the sites had 
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trends in ANC and pH; except for limed streams the majority of those trends were decreasing. These sites 

with low ANC or pH would have “poor” or “fair” MAIS scores.  

Smith and Voshell (2013) also compared pre-activity macroinvertebrate metrics with post-activity metrics 

for streams located below timber harvests and prescribed burns at various locations across the Forest and 

concluded that “management practices are successful at reducing effects on aquatic organisms” from 

these activities. The results showed no decline in macroinvertebrates following timber sales or prescribed 

burns.  

Within the project area, macroinvertebrate samples have been collected from numerous streams. Most 

appear to have healthy, diverse aquatic macroinvertebrate communities. The importance of long term 

trend data should be noted since the scores can range depending on local variables (table 29). 

Table 29. Macroinvertebrate aggregated index for streams (MAIS) scores from North Shenandoah Mountain 
area streams 

Site # Stream Name Sample Date MAIS Score Assessment 

2003 Rocky Run 7/22/1992 15 Good 

2003 Rocky Run 5/9/1995 16 Good 

2003 Rocky Run 5/13/1996 15 Good 

2003 Rocky Run 5/19/2004 12 Poor/Fair 

2003 Rocky Run 5/24/2005 13 Good 

2003 Rocky Run 3/16/2006 17 Very Good 

2003 Rocky Run 4/26/2007 18 Very Good 

2003 Rocky Run 5/5/2008 15 Good 

2003 Rocky Run 5/19/2010 17 Very Good 

2004 Dry River 7/22/1992 15 Good 

2004 Dry River 5/9/1995 15 Good 

2004 Dry River 4/17/2001 16 Good 

2004 Dry River 3/29/2004 12 Poor/Fair 

2010 Little Camp Run 6/8/1993 11 Poor/Fair 

2010 Little Camp Run 5/11/1995 15 Good 

2013 Slate Lick (Upper) 5/14/1996 17 Very Good 

2013 Slate Lick (Upper) 5/6/1998 14 Good 

2013 Slate Lick (Upper) 5/24/2002 15 Good 

2014 Slate Lick 5/11/1995 16 Good 

2014 Slate Lick 5/14/1996 14 Good 

2014 Slate Lick 5/6/1998 13 Good 

2014 Slate Lick 5/20/2004 14 Good 

2014 Slate Lick 5/24/2005 16 Good 

2015 Slate Lick (Lower) 5/14/1996 17 Very Good 

2015 Slate Lick (Lower) 5/6/1998 16 Good 

2015 Slate Lick (Lower) 3/29/2000 15 Good 

2015 Slate Lick (Lower) 6/19/2002 13 Good 

2016 Spruce Lick 5/14/1996 17 Very Good 
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Site # Stream Name Sample Date MAIS Score Assessment 

2016 Spruce Lick 5/23/2002 14 Good 

2017 Little Laurel Run 5/14/1996 14 Good 

2017 Little Laurel Run 6/15/2002 12 Poor/Fair 

2024 Turner Run 3/31/1999 17 Very Good 

2024 Turner Run 4/23/2001 18 Very Good 

2024 Turner Run 5/24/2002 17 Very Good 

2024 Turner Run 5/19/2003 16 Good 

2024 Turner Run 5/20/2004 17 Very Good 

2024 Turner Run 5/24/2005 17 Very Good 

2025 Gate Run 3/31/1999 16 Good 

2025 Gate Run 4/23/2001 15 Good 

2025 Gate Run 5/24/2002 15 Good 

2025 Gate Run 5/19/2003 17 Very Good 

2025 Gate Run 5/20/2004 18 Very Good 

2025 Gate Run 5/24/2005 18 Very Good 

2027 Slate Lick (Above Lake) 3/29/2000 14 Good 

2027 Slate Lick (Above Lake) 5/25/2004 16 Good 

2027 Slate Lick (Above Lake) 5/24/2005 16 Good 

2028 Hogpen 3/27/2000 12 Poor/Fair 

2029 Long Run 3/29/2000 14 Good 

2029 Long Run 5/19/2004 17 Very Good 

2034 Dice Run 5/23/2002 18 Very Good 

2034 Dice Run 5/21/2003 15 Good 

2034 Dice Run 5/17/2004 15 Good 

2034 Dice Run 5/27/2005 17 Very Good 

2034 Dice Run 3/16/2006 17 Very Good 

2034 Dice Run 4/12/2007 16 Good 

2034 Dice Run 4/30/2008 17 Very Good 

2040 German River 5/14/1996 14 Good 

2040 German River 4/30/1997 16 Good 

2040 German River 5/6/1998 12 Poor/Fair 

2041 Beech Lick 4/30/1997 15 Good 

2045 Rough Run 4/29/1997 14 Good 

Water quality 

Several streams in the North Shenandoah Mountain area are on the VA DEQ impaired stream list; these 

are discussed in the Water Resources section of the EA.  

Water quality samples were likewise collected by the Forest Service from many of the area streams to 

evaluate the current conditions of water chemical properties and to monitor changes over time. Nine 

chemical parameters associated with the effects of acid deposition and nutrient loading are measured in 

each sample, including pH, acid neutralizing capacity, and nitrate (NO3). One of the streams, German 



Chapter 3 – Environmental Consequences 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
121 

River, is in a long-term monitoring program, the Virginia Trout Stream Sensitivity Study, started in 1987 

(indicated with an asterik in table 30, below). In general the streams can be divided into two different 

groups. Those with stable, circum-neutral pH, adequate buffering capacity (based on acid neutralizing 

capacity and calcium levels), and little anthropogenic input, as indicated by sodium, chloride, or other 

nutrients; these streams are indicated with a G in table 30. The second group includes streams that are 

acidic or episodically acidic based on their acid neutralizing capacity and pH levels; they are indicated 

with an A in table 30. 

Table 30 Water quality groups for North Shenandoah Mountain area streams 

Site # Stream Name Group* 

2003 Rocky Run A 

2004 Dry River G 

2010 Little Camp Run G 

2013 Slate Lick (Upper) G 

2014 Slate Lick G 

2015 Slate Lick (Lower) G 

2016 Spruce Lick G 

2017 Little Laurel Run A 

2024 Turner Run G 

2025 Gate Run G 

2027 Slate Lick (Above Lake) G 

2028 Hogpen G 

2029 Long Run G 

2029 Long Run G 

2034 Dice Run G 

2040 German River* G 

2045 Rough Run G 

2047 Hawes Run Tributary G 

2047 Stony Run G 

3001 Alum Creek G 

*G= stable, circum-neutral pH, adequate buffering capacity, and little anthropogenic input; A= acidic or episodically acidic based on 
their acid neutralizing capacity and pH levels 

**Part of the Virginia Trout Stream Sensitivity Study 

B4 – Direct, Indirect and Cumulative Effects 

Alternative 1 – Proposed Action.  

Vegetation management, timber harvest, and associated activities (including regeneration harvest, 

thinning, yellow pine restoration, forest stand improvement, log landings, skid trails, open habitat creation 

and maintenance, temporary road and system road construction, reconstruction, and maintenance) 

This alternative was designed to avoid harvesting in floodplains, wetlands, and riparian areas through 

management following the riparian corridor MA prescription-11 prescription. Thus no activity should 
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adversely affect riparian areas, floodplains, or wetlands, except in designated crossings of riparian 

corridors. 

No timber harvest or ground disturbing activities should occur in protected riparian corridors for perennial 

and intermittent streams; and only partial harvest is allowed within channel ephemeral corridors. 

Temporary roads and skid trails should only cross the riparian corridor at designated crossings. Forest 

harvesting can directly affect sediment transport in streams if it increases (or decreases) the supply of 

sediment, if it alters the peak flow or the frequency of high flows, and if it changes the structure of the 

channel by removing the supply of large woody debris that forms sediment storage sites. Bank erosion 

and lateral channel migration also contribute sediments if protective vegetation and living root systems 

are removed (Chamberlin et al. 1991). Through application of mitigation measures, design elements, and 

Best Management Practices, these impacts can be largely avoided. The physical removal of timber at sites 

away from the streams poses very little direct threat to the aquatic resource or organisms. The use and 

construction of system and temporary roads, skid trails, and log landings would increase the amount of 

sediment entering the stream system during periods of wet weather. These travel ways should be 

constructed so as to minimize impact to surface hydrology, and riparian corridors. Sediment loading in 

streams affects the aquatic fauna directly and indirectly. Direct effects include damage to gills by abrasion 

of suspended particles. Indirect effects come from a reduction in available dissolved oxygen, and reduced 

surface area and spawning habitat due to substrate being covered with sediment. Application of mitigation 

measures and Best Management Practices will minimize the amount of sediment actually reaching the 

streams.  

If a riparian corridor were not left along the streams in the project area, reduction of streamside canopy 

could affect the physical characteristics of the stream channel and can also affect food quality and 

quantity for stream organisms directly and indirectly. Direct effects occur by changing the input of 

particulate food (leaf litter). Indirect effects come from alteration of the structure and productivity of the 

microbial food web through shading and modifying the levels of dissolved organic carbon and nutrients. 

A 2-5 degree C warming of small streams can affect life history characteristics of macroinvertebrates and 

developmental time of fish eggs (Sweeney, 1993). These potential impacts will be negligible since, a 

forested riparian corridor will be left along each stream. The width of this corridor depends on the 

size/characteristics of the stream and is consistent with the Forest Plan direction for riparian areas. The 

primary function of this corridor is to manage the area for riparian dependent resources. An additional 

function of this area is to stabilize the stream bank, to moderate water temperature and promote the 

growth of desirable algae via shading, to provide soil/water contact area for biogeochemical processing of 

nutrients, and to contribute necessary organic detritus and large woody debris to the stream ecosystem. 

The use of design elements, BMPs and avoidance of impacts in riparian areas would result in negligible 

impact to aquatic biota or aquatic and riparian MIS. Some minor sedimentation can be expected from 

harvest activities. Additional sedimentation will be associated with road activities. As discussed in the 

Water Resources section, no alternative will produce sediment that will have a noticeable impact on the 

beneficial uses of area streams. The minor sediment increases are unmeasurable and negligible in 

comparison to the sediment load of streams in the analysis area and will have no meaningful effect on 

habitat for fish or other aquatic life. The design elements section of this EA contains measures that will be 

used to reduce sedimentation and protect the beneficial uses. Any beaver ponds or habitat found within 

the project area will be treated as a wetland and be incorporated into the riparian corridor.  

Prescribed Burning 

Prescribed burning conditions are specifically chosen to achieve effects to target vegetation while 

maintaining a duff layer and soil structure, not exposing mineral soil. When used as a fire line or fire 
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break, streamside riparian vegetation rarely burns because of a moist environment and humid 

microclimate. When constructed, firelines are either handlines or wetlines within the riparian area to 

minimize soil disturbance and erosion as per Forest Plan direction and project design elements. Erosion 

and sedimentation from dozer lines poses the greatest risk from the prescribed burning activity. Recent 

research on the Forest showed no change in water quality following an extreme wildfire event that burned 

an entire watershed (Downey and Haraldstadt, 2013). The fire activity and effect to vegetation and within 

the proposed project watersheds will be much less than was described in that study. Based on previous 

monitoring, recent research, and plan standards, there will be no direct, indirect or cumulative effects to 

the fisheries or aquatic resource. 

Road Decommissioning 

Many of these roads are within riparian corridors, have been poorly maintained and causing resource 

damage. Several are in currently inaccessible to vehicles and effective already closed. The removal of 

these roads from the system, and cessation of vehicular traffic will reduce erosion and sedimentation to 

area streams, allow recovery of riparian vegetation, and protect wild brook trout and other aquatic 

organisms.  

Herbicides 

The effects on water quality from the use of herbicides to treat non-native species and some undesirable 

species in competition with oak species is discussed in the Hydrology section. The use and effects of such 

chemicals on USFS land has been previously analyzed and documented in the Forest-Wide Non-Native 

Invasive Plant Control EA, dated Dec 2010. All application protocols will be followed to protect water 

quality. Specifically related to water, Forest Plan standards FW-111 states: No herbicide is aerially applied 

within 200 horizontal feet, nor ground-applied within 30 horizontal feet, of lakes, wetlands, perennial or 

intermittent springs and streams. No herbicide is applied within 100 horizontal feet of any public or 

domestic water source. Selective treatments (which require added site-specific analysis and use of 

aquatic-labeled pesticides) may occur within these buffers only to prevent considerable environmental 

damage such as non-native invasive plant infestations. Buffers are clearly marked before treatment, so 

applicators can easily see and avoid them. In conclusion, negligible impacts to water quality from 

herbicide use can be expected from Alternative 1 and no impacts are expected from the No Action 

alternative. 

Alternative 2- No Action  

Under this alternative, watershed and streamside vegetation and soil would remain unchanged and 

continue to provide shading and a future source of nutrients and large woody debris. There will be no 

impact to any aquatic MIS or the biodiversity of the aquatic ecosystem due to management activities. 

There will, however, be impacts due to the lack of management activities. Since impassable culverts will 

not be replaced, connectivity of the stream systems and aquatic organism passage will not be improved. In 

addition, the decommissioning of system roads would not occur, and the roads will continue to cause 

resource damage in riparian corridors. 

B4 Vegetation 

B4 – Project Issue(s) Related to the Resource 

 Temporary road construction could have negative impacts to hydrology, springs and seeps, streams, 

wildlife, geology, caves, motorized use, non-motorized and primitive backcountry users, invasive 

and non-native plants, native plants, cultural resources, and other key resources. 
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 There is mounting evidence linking glyphosate (a broad spectrum systemic herbicide) to many 

human illnesses, including cancer. Herbicide effects to human health should be updated and not 

relied upon from the references used in the Forest-Wide Non-Native Invasive Plant Control EA in 

from 2010.  

 The proposed vegetation management activities do not implement the Forest Plan’s desired 

conditions that state there is a greater need for open canopy conditions in mid- and late-successional 

habitats than for the creation of early successional habitat. 

 The access for timber harvest through the use of existing roads first, then temporary roads if 

needed, should be favored over new system road construction to meet the Forest Plan’s 

management approach to decrease the miles of system roads.  

B4 – Scope of the Analysis 

This section summarizes the physical, biological, social, and economic environments of the affected 

project area and the effects of implementing each alternative on that environment as it relates to 

silvicultural and woody vegetation resources. It presents the scientific and analytical basis for the 

comparison of alternatives presented in the North Shenandoah Mountain Restoration and Management 

Project Environmental Assessment.  

Proposed treatments would be conducted mainly in Management Area (MA) 13 – Mosaics of Wildlife 

Habitat (approx. 60,000 acres) within the North Shenandoah Mountain Project area. Existing conditions 

were compiled using data from stand exam surveys, old growth surveys, and the FSVeg Spatial Geo-

database for the George Washington National Forest. The evaluation will examine effects (including 

breakdown by watershed) to the overall age class distribution, early successional habitat, the ecologic 

departure analysis looking at stand structure attributes, shortleaf pine stand conditions, and old growth.  

Site specific surveys were conducted from May of 2017 through December of 2018, in and around stands 

which were identified for treatment. Data was collected to determine the extent of old growth, stand 

structure, species composition, age, forest health, growth rates, presence of invasive plants and site 

productivity. This information was then used in preparing site specific prescriptions and in the effects 

analysis.  

The effects analysis examines MA 13 lands in the six watersheds where treatments are proposed (62,236 

acres) (table 31). However; the data include an analysis of the small amounts of MA 7E1 (remote 

backcountry)(burning only) and MA7G (pastoral landscapes)(some mechanical and burning), and the 

acreage is included in the totals below. This area will be referred to as the analysis area or the six 

watersheds.  

B4 – Existing Situation – General 

The data shows a forest which is predominately “older”, with approximately 76% of stands greater than 

100 years old (see table below) in MA 13. Only 17% of the project area is in an optimal mast producing 

condition (see table below). Oak stands are generally believed to be at optimal mast production between 

the ages 40 and 100 years. 

In MA 13, it is believed that a modest amount of timber harvesting occurred from the mid 1950’s until the 

present, averaging 123 acres a year over the last 60 years or so (0-10 to 51-60 age class bars in Figure 21). 

This represents less than 2% of the MA harvested every 10 years. This time period also includes the 

Gypsy Moth outbreak of 1980’s and 1990’s where salvage harvesting was occurring in earnest in some 

areas of the district. Ninety to 140 years ago heavy industrial harvesting occurred where approximately 
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43,000 acres were harvested over a 50 year period (Figure 21) between 1877 and 1927. That represents 

about two – thirds of the analysis area. This level of harvesting was very common in the Appalachian 

Mountains and in the Southeast to support manufacture of iron and to provide forest products to a 

developing nation. Harvesting appears to have peaked around the turn of the century (see table 30 below). 

The oldest stand in MA 13 is 299 years old. 

 

Figure 21. Age class distribution for MA 13 within North Shenandoah Management Project. 

Table 31. Present age class distribution of forest stands in MA 13 (Mosaics of Wildlife Habitat) Lands in the 
NSM project area 

Age classes Acres % of Total 

0-10 148 <1 

11-20 1,121 2 

21-30 1,523 2 

31-40 1,582 2 

41-50 2,410 4 

51-60 575 1 

61-70 340 1 

71-80 261 <1 

81-90 1,177 2 

91-100 5,436 8 

101-110 11,350 18 

111-120 15,708 24 
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Age classes Acres % of Total 

121-130 6,310 10 

131-140 4,173 6 

141-150 4,246 7 

151-160 3,958 6 

161-170 874 1 

171-180 663 1 

181-190 887 <1 

191-200 307 1 

200 +** 1327 2 

Total 64,376 100 

*Data obtained from the George Washington NF FSVeg Spatial Geo-database.  

**The oldest age class recorded in the database is 299 years. Individual tree ages may be higher in some places. 

B4 – Direct, Indirect and Cumulative Effects 

B4 -1 Ecological Departure-Stand Structure 

Existing Situation 

Oak and pine forests (which dominate proposed treatment areas) in the project area are substantially 

departed from desired conditions as presented in the Forest Plan. According to the plan, between 9 and 11 

% of these forests (in MA 13) should be in early successional habitat, defined as stands 0 to 10 years old. 

Desired conditions are that 60 to 80% of oak and pine dominated (mid and late successional) forests 

should be “open”, which can be described as having canopy closure of 25 to 60%. Mid-successional 

stands are generally defined as stands older than early successional habitat and up to 50 to 100 years. In 

most cases we use an age of 70 years to describe the upper limit of mid-successional forests, with late 

successional stands being greater than 70 years. 

The effects analysis will examine MA 13 lands in the six watersheds where treatments are proposed 

(62,236 acres) (table 32). The data also includes an analysis of the small amounts of remote backcountry 

MA 7E1 (burning only) and pastoral landscapes MA7G (some mechanical treatments and burning), with 

the acreage is included in the totals in table 32. This area (the 6th level watersheds) will be referred to as 

the analysis area.  

Direct, Indirect and Cumulative Effects 

Alternative 2 – No Action 

Choosing alternative 1 would result in the six watersheds remaining highly ecologically departed. The 

largest source of departure is due to the amount of acreage in “closed” late successional forests. Late and 

mid successional forests which are “open” only occur on .7% of the analysis area (table 32). As a result, 

this has caused considerable problems in regenerating oak due to the low numbers of oak seedling and 

saplings in the understory (Loftis, 1998). Rather, shade tolerant species such as red maple dominate the 

understory.  

No new early successional habitat would be created. In the six watersheds analyzed, the age distribution 

would continue to be skewed heavily towards older forests. Presently, early successional habitat only 

occurs on 1.5% of the analysis area, ranging from 0.1 to 3.3% in the six watersheds (Table 31). This 
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would also perpetuate the decline in mast production associated with old (> 100 years) oak dominated 

stands. Optimal oak mast production occurs in oak stands which are 40 to 100 years old. 

Over time, continued lack of restoration activities would result in a gradual reduction of what early 

successional habitat and open canopy conditions now exist. This is due to early successional habitat 

moving into older age classes and being classified as closed mid successional. Most early successional 

habitat would be gone in 15 years. The acreage in open mid and late successional stands (ranging from 

0.5 to .9% in the six watersheds) would eventually “close up” and revert to closed canopy conditions 

(Table 31). In certain areas of the forest other natural disturbances do occur on occasion, but it rarely 

enough to make meaningful improvements in stand structure.  

Alternative 1 Proposed Action 

Planned actions would improve overall ecological departure by increasing the amount of early 

successional habitat and open canopy conditions in the six watersheds (table 32). These improvements 

include the effects of both mechanical and prescribed fire operations. 

Table 32. Summary of early successional habitat (ESH) and open stand structure (Open) improvements by 
6th level watersheds (ncludes improvements by mechanical and prescribed fire operations) 

Measure 
Capon 

Run 
Little Dry 

River 
Shoemaker 

River 
German 

River 
Kettle 
Creek 

Rough 
Run ^Totals 

Watershed acres 10,705 14,229 15,690 9,025 5,667 6,920 62,236 

Current ESH (acres) 358 256 173 10 30 112 939 

Percent of watershed 3.3% 1.8% 1.1% .1% .5% 1.6% 1.5% 

Projected ESH 
(acres) 

746 704 651 55 213 147 2516 

Percent of watershed 7.0% 5.0% 4.2% .6% 3.8% 2.1% 4.0% 

Percent improvement 108% 175% 276% 450% 590% 30% 168% 

Current Open 82 109 128 52 26 65 462 

Percent of watershed .8% .9% .8% .6% .5% .9% .7% 

Projected Open 404 538 1260 128 194 269 2,793 

Percent of watershed 3.8% 3.8% 8.0% 1.4% 3.4% 3.9% 4.5% 

Percent improvement 393% 394% 884% 146% 646% 314% 501% 

*Prescription burn 
ESH 

75 0 148 0 0 0 223 

*Prescription burn 
Open 

75 0 148 0 0 0 223 

*Contributions to early successional habitat and open stand structure conditions from prescribed burning. Assuming one burn will be 
accomplished on each new large burn block within 10 years. 

^The calculations in the totals column (%) are weighted by watershed acreage. 

While the overall changes in age class distributions are not dramatic, improvement in the amount of early 

successional habitat is noteworthy. Early successional habitat is projected to increase by an average of 

168% in the analysis area (ranging from 30% to almost six fold in the six watersheds) (table 32). 

Improvements in open canopy conditions are also noteworthy, increasing by an average of more than five-

fold in the analysis area (ranging from a 146% to a nearly nine-fold increase in the six watersheds) (table 

32). 
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Considering the 3 large new burn blocks created in the project area, it can be expected that 223 acres of 

early successional habitat and 223 acres of open stand conditions would be created upon completion of 

the first burn based on experience.  

Thinning and regenerating forest stands in the analysis area will result in conditions which will improve 

regeneration potential of oak species in many locations. Increased light conditions in the understory will 

allow for an accumulation of oak seedlings and saplings over time, especially in areas where the 

interaction of prescribed fire is present (Brose et al. 2005). This would be an improvement over the small 

inputs of early successional habitat which have occurred over the past 20 years in the cumulative effects 

area. In the past 20 years about 36 acres of ESH were created per year on average. On average 

approximately 4 acres of open, late successional habitat and 4 acres of early successional habitat were 

created each year due to prescribed burning. 

It is estimated that the mechanical and prescribed fire restoration activities will conclude in approximately 

8 to 10 years (although activities may last longer). Without a continuation of restoration and management 

activities improvements in ecological structure will likely be lost within 20 years.  

B4-2 Old Growth 

Existing Situation 

Old growth surveys were conducted in in all forest stands where mechanical treatments are proposed 

using Region 8 and Forest protocols. Old growth conditions were occasionally found in areas where 

proposed treatments are located. In many cases, these areas appear to be where certain conditions 

precluded historic logging activity or where consequential natural disturbance have been absent. Some 

examples of these conditions are poor access, poor timber quality, and steep rocky conditions.  

Approximately 137 acres in 19 forest stands have initially met the criteria for old growth. The size of 

these stands range from 0.5 to 26 acres with a mean of 7.2 acres. It is possible that more will be found 

when the actual individual units are marked for implementation. At the present time, none of the 

identified old growth stands are being considered for treatment. In the analysis area, currently 9 to 20% of 

forest stands likely meet the criteria to be considered old growth (table 33). 

Table 33. Acreage of stands greater than 130 years old by watershed and estimates of acreage that would 
meet the criteria of old growth, based on local conditions. 

Watershed 
Forest Stands > 130 years 

(acres) 
Estimated Old Growth 

(acres) 
Percent of 
Watershed 

Little Dry River 2,435 1,461 10% 

Shoemaker River 2,328 1,397 11% 

Capon Run 1,675 1,005 9% 

German River 2,255 1,353 15% 

Kettle Creek 1,916 1,150 20% 

Rough Run 2,254 1,352 20% 

*Data from the FSVeg Spatial database for the George Washington NF (2018). 
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Direct, Indirect and Cumulative Effects 

Alternative 2 – No Action 

This alternative would not impact existing old growth as no harvesting or disturbance would occur in 

areas which have been identified as potential old growth. All forested stands in the project area would 

continue to age and move toward defined old growth conditions. 

Considering the cumulative effects area, Alternative 2 would likely contribute to a trend of increasing old 

growth conditions within the project area. Seventy six percent of the project area is greater than 100 years 

old and over the next 20 to 30 years it is expected that a sizable portion of these stands will eventually 

meet old growth criteria.  

Alternative 1 – Proposed Action 

No stands meeting the four operational criteria for old growth will be harvested. Forests in the analysis 

area are continuing to age and a large percentage of the area is approaching the minimum age for old 

growth designation. 

None of this project’s alternatives will affect the Forest’s overall future old growth allocation areas. Since 

none of the stands prescribed for mechanical treatment meet all four operational criteria for old growth, 

no impact to old growth forests would occur.  

Considering the cumulative effects area, Alternative 1 would not contribute to a decrease in old growth on 

the surrounding landscape. The number of stands classified as old growth will likely increase as many 

stands surpass 130 years.  

B4-3 Shortleaf Pine 

Existing Situation 

Yellow pines are the dominant species on approximately 14,924 acres or about 23% of the project area. 

Pine species include white pine, pitch pine, Table Mountain pine, Virginia pine, and shortleaf pine (SLP). 

However, shortleaf pine is very uncommon within the project area. The demise of shortleaf pine in the 

mountains is thought to be due largely to a changed fire regime and the fact that it was also a highly 

sought after timber tree in the southern region for lumber and other products. It is thought that Shortleaf 

was in many cases “high-graded” out of many mixed hardwood / pine stands. This type of harvesting did 

not allow enough space or light for the species to regenerate itself (Guldin, 2012). 

Shortleaf pine could have been a substantial component of certain mixed hardwood / pine stands from 

piedmont to mountainous regions in Virginia. Matoon (1915), reported that these mixed stands ranged 

from 35 to 60% shortleaf pine. 

The planned methods involve artificial planting, burning and other measures to ensure that that shortleaf 

pine establishment is successful. It is important to note that these types of actions are not commonplace in 

this part of the Appalachians, and it is expected that valuable knowledge with be gained and may 

influence future actions in restoration work.  

Direct, Indirect and Cumulative Effects 

Alternative 1 – Proposed Action 

Approximately 434 acres would be planted with shortleaf pine. As a result about 50% or 217 acres will be 

converted to forest type 12 or shortleaf pine – oak type from other forest types. This is a very rare forest 

type on the North Zone and the George Washington NF as a whole and represents stands with greater than 
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50% shortleaf pine. To our knowledge, this type does not exist presently in the North Zone except in a 

few progeny test locations. The other portion of the area to be treated will likely result in stands having a 

species composition of 30 to 35% shortleaf pine and those areas would be subsequently classified as 

chestnut oak-scarlet oak-yellow pine (45) or white oak – black oak-yellow pine (47). 

With a continued regime of prescribed fire on these treatment sites in the project area, shortleaf will 

continue to thrive and hold its position in the stand. It is also expected that a modest amount of shortleaf 

pine will naturally establish inside shortleaf restoration areas and outside them as well, as a result of 

continued burning. This is due to the effects of fire creating a suitable mineral soil seedbed for 

germination and reducing ground and mid-story vegetation, and improving light conditions. Creating 

sizable gaps in the canopy along with a reduction of the litter layer is required in order to achieve 

germination and regenerate new pine seedlings (Barden etal., 1976).  

Alternative 2 – No Action 

Without artificial planting and other restoration activities planned such as prescribed fire, there will likely 

be no increase in the numbers of shortleaf pine within the project area. Considering the loss of shortleaf 

pine over the last 70 to 80 years, further measurable losses of shortleaf pine on the landscape can be 

expected. It is possible that shortleaf pine will become completely absent in certain areas of the project 

area. Most shortleaf pine encountered in the forest are well over one hundred years of age.  

B4-4 Nonnative Invasive Plant Species 

Existing Situation 

Unfortunately, occurrences of non-native invasive plants are fairly ubiquitous across the analysis area. 

Surrounding private land and state and county roads appears to be an important vector for spread of non-

native invasive plants onto National Forest lands. The establishment of new populations occur primarily 

after disturbance, including road construction, wild fire, prescribed fire, timber harvesting, and other 

natural disturbances.  

Although dealing with non-native invasive plants has become commonplace across the Forest, the North 

Zone has demonstrated in the past, the ability to detect, treat and contain new non-native invasive species 

populations resulting from management activities. The NZs has treated between 400 and 700 acres per 

year over the last 5 years and made substantial strides in controlling populations of non-native invasive 

plants. New infestations of species like Mile a Minute vine are being treated, with many areas having 

been treated for three to four years. 

Some of the common non-native invasive plant species which are treated are Tree of Heaven (Ailanthus), 

Princess Tree (Paulownia), Japanese barberry, Mile-a-Minute, Japanese knotweed, multiflora rose, 

service berry and others. Chemicals commonly used include glysphosate, imazapyr, imazapic, and 

triclopyr. The Forest protocol for site specific input from specialists will be followed at each locations and 

also treatment records will document rates of herbicide used, adjuvants (additives to improve 

effectiveness), and carriers (typically water or seed oil) used at each site. The treatment forms also 

document weather conditions and the type of equipment used. Applications are typically low volume 

basal applications with a seed oil carrier for invasive trees, and foliar applications with a water carrier for 

herbaceous and shrub invasives. The hack and squirt method is used commonly for larger trees, using a 

concentrated solution of imazapyr or glyphosate and water. Truck and tractor mounted tank sprayers, back 

pack sprayers, spray bottles are commonly used in herbicide applications.  
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Direct, Indirect and Cumulative Effects 

Alternative 2 – No Action 

Alternative 2 will not contribute directly to an increase in non-native invasive plants. However, it should 

be noted that disturbance events such as blow downs, ice damage and fire (wild fire and prescribed fire) 

will likely encourage invasive plant establishment and spread. Observations show that new populations 

occur where the canopy cover is reduced substantially and in areas where site productivity is high (> 70’ 

base age 50 for upland oak).  

Considering the cumulative effects area, Alternative 2 would not contribute to an increase of non-native 

invasive plants. Ongoing efforts by the North Zone to control non-native invasive plants would be 

unaffected. With continued efforts to identify non-native invasive plants and treat them we believe that 

populations will decline slowly over time. 

Alternative 1 – Proposed Action 

Timber harvesting, prescribed burning and road construction proposed by this alternative is expected to 

create conditions which could increase the spread of non-native invasive plants. 

Any treatment that involves removing portions of the over-story and causes the disturbance of mineral 

soil will likely increase the risk of new non-native invasive plant infestations. Usually after 10-15 years, 

the canopy has subsequently closed (in absence of fire) and the site no longer provides desirable 

germination conditions for many non-native invasive plant species. 

The proposed action would increase the risk of introduction, establishment and spread of nonnative 

invasive species compared to the No Action Alternative by increasing the amount of ground disturbance 

in the project area. This Alternative would increase ground disturbance along roadsides, which are the 

primary habitat for introduction and spread of nonnative invasive plants. If infestations of nonnative 

invasive plants were established, the site would serve as an additional source for new infestations and 

spread into adjacent areas. Eventually, these sites could expand into undisturbed habitats. The amount of 

risk would depend on existing conditions (species present), the distance to existing sites, and intensity of 

the disturbance. Road corridors, trails and other vectors for spread (off-road vehicles, recreational use, 

and road maintenance) would continue. On-going road maintenance would provide areas suitable for new 

infestations. Adjacent private property may serve as continued sources of nonnative invasive plants. 

After use, temporary roads, skid roads, log landings and other temporary openings will be sown with 

native grasses and wildflowers beneficial as wildlife foods when (Plan Standard FW-93). Successful 

establishment of vegetation should reduce microsites for nonnative invasive plant establishment.  

To reduce the introduction and spread by the use of equipment, contract clauses would require operators 

to clean equipment before entering any work site and when moving to a new site. Equipment cleaning 

contract provisions directs the Forest Service to identify areas with invasive species of concern on the 

Sale Area Map. In addition, it provides specific requirements for cleaning equipment when moving from 

areas infested with invasive species of concern to uninfested areas as well as direction regarding 

equipment inspection.  

Erosion control practices to quickly establish vegetative cover would minimize the risk from nonnative 

invasive plants in the areas of ground disturbance. In addition, as discussed above, the spread would be 

reduced through the equipment cleaning provision in timber sale contracts. Ongoing non-native invasive 

species control efforts also would continue across the District, targeting non-native invasive species 

populations with the greatest threat to native plant communities. The use of these measures should help 
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minimize the cumulative effects of non-native invasive species on this and all other vegetation 

management projects on the Forest. 

Follow up monitoring of treatments for nonnative invasive plants and for new infestations would be 

conducted as described in the Monitoring section of this environmental assessment. 

With the appropriate mitigations (including monitoring) proposed in the design features section of the 

environmental assessment, the spread of non-native invasive plants will be minimal, and new populations 

of non-native invasive plants will be quickly identified and control actions will begin. Some of the 

mitigation procedures include: requiring that all harvesting equipment be power-washed before entering 

the site and aggressively targeting and killing any new or spreading populations of non-native invasive 

plants. Monitoring will be an important part of this effort, including surveys in surrounding areas prior to 

treatment, checking for new populations in disturbed areas, and assessing treatment effectiveness. 

Considering the cumulative effects area, the proposed action would not contribute to an increase of non-

native invasive species at the landscape level. Together with historic, current and future non-native 

invasive plant treatments in the analysis area, populations of those plants should continue to decrease in 

future years.  

B4-5 Herbicides 

Existing Situation 

On the North Zone, silvicultural treatments which control unwanted undesirable native trees with 

chemicals have been occurring over the last five years. Treatments have been successful in killing many 

of the shade tolerant species which compete with oak at stand establishment. With artificial reforestation 

of shortleaf pine and other yellow pine species, effective control of hardwood competition is essential in 

restoring these species. Mechanical work has been somewhat successful but requires multiple entries to 

assure survival making it very expensive. 

All chemical products would be used strictly as prescribed in the labeling information as required by law. 

The Environmental Protection Agency deems if products are used according to label, there will be no 

adverse effects to the human environment. All herbicides used are soil inactive and as a result do not pose 

a threat of affecting non-targeted vegetation or water resources. They become neutralized once they enter 

the soil. In certain situations, trees are injected with herbicide products to deaden them before harvest and 

care is taken so that a non-target trees of the same species are not within five feet of the injected tree to 

prevent transfer from possible root grafts. The agency has been using the same chemicals for many years 

on the same kinds of sites under the Forest-Wide Non-Native Invasive Species Environmental Assessment 

without incident. Additionally, previous projects such as the West Side Project in Hardy County, West 

Virginia and the Church Mountain and Barb Projects in Shenandoah County, Virginia authorized very 

similar chemical actions, and so far they have been successful in controlling competition that jeopardizes 

regeneration of oaks. These actions have proven safe and there have not had unintended impacts to the 

environment. 

Some of the chemicals used for forestry applications on the forest are triclopyr, glyphosate and imazapyr.  

Direct, Indirect and Cumulative Effects 

Alternative 2 – No Action 

Without the use of herbicides it will be much more difficult and expensive to accomplish restoration of 

shortleaf and other pine communities. On many sites the hardwood competition is very aggressive after a 
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harvest operation, deriving from stump sprouts, advanced regeneration and shrubs. Using only 

mechanical means would require several entries into areas where reforestation is occurring and would be 

very expensive. Treating competing vegetation manually requires several years of successive treatments 

before pine seedlings are released.  

Likewise, on productive hardwood sites (site index of 70 and greater) competition from shade tolerant 

hardwoods is substantial after a regeneration harvest. Without the use of chemicals or mechanical means 

adequate stocking of oak and hickory species may not be possible. Using mechanical means only is very 

expensive and not as effective as chemicals.  

Alternative 1 –Proposed Action 

Using herbicides would ensure a much greater success in reforestation efforts and regenerating oak and 

hickory stands on productive sites. Herbicides will immediately deaden the hardwood competition 

alleviating the need to enter the area several entries with mechanical tools. The removal of competing 

vegetation will also improve the nutrient and moisture condition of the soils around the seedlings and will 

improve the growth rates improving chances of success.  

There are negligible effects to non-target vegetation during chemical applications. Experience of district 

staff applying chemicals and examining the results have shown very little non target vegetation damage or 

mortality. Applications would carefully target species intended to be treated; however, there would always 

negligible amount of non-target vegetation affected in order to kill the non-native invasive plants present 

on the site. Areas treated are reviewed by the botanist to make sure that no rare, sensitive, threatened or 

endangered species are present in the area.  

Considering effects to the human environment, we tier to the analysis done for the forestwide non-native 

invasive species environmental assessment. Under this authority, 1,914 acres have been treated and other 

invasive species analysis over the past 20 years or about 96 acres per year in the cumulative effects are for 

silvicultural resources. To expound on that, scoping has raised concerns about reported detections of 

glyphosate in food products and in the environment.  Many of these reports used screening techniques to 

analyze for glyphosate and they did not perform analyses that are needed to confirm the results.  These 

reports have furthered public concerns about potential glyphosate impacts on health and the environment. 

The FS Human Health and Ecological Risk Assessment for Glyphosate, and the EPA Scientific Advisory 

Panel on Glyphosate are the state of the art and science in this country.  USDA supports the science based 

risk assessments conducted by EPA.   

The EPA registration review of glyphosate was initiated in 2009 (Regulations.gov Docket ID EPA-HQ-

OPP-2009-0361).  EPA released its assessment of the carcinogenic potential of glyphosate in a September 

2016 Issue Paper, which concluded that glyphosate is “not likely to be carcinogenic to humans.”  EPA 

convened a FIFRA Scientific Advisory Panel (SAP) to evaluate the carcinogenic potential of glyphosate 

on December 13-16, 2016. USDA provided public comment at the SAP strongly agreeing with EPA’s 

conclusions and expressing support for EPA’s underlying weight-of-evidence analysis.  

EPA subsequently released the draft human health and ecological risk assessments for glyphosate on 

February 28, 2018 including an updated cancer risk assessment for public comment.  USDA provided 

public comments that identified minor concerns, but overall, were supportive of EPA’s assessments.  The 

agency again concluded that glyphosate is not likely to be carcinogenic to humans.  In addition, the 

agency found no other meaningful risks to human health when glyphosate is used according to label 

instructions.  These findings are consistent with the conclusions of science reviews conducted by 

regulatory bodies such as the European Food Safety Agency, the German Federal Institute for Risk 
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Assessment, and the Canadian Pest Management Regulatory Agency, among several others.  The 

preliminary ecological risk assessment suggests risks to non-target plants as well as birds and mammals.   

WHO International Agency for Research on Cancer (IARC) designated glyphosate as a probable human 

carcinogen in March 2015.  The central flaw in IARC’s assessment is that it is not risk-based, and does 

not consider the conditions and levels of exposure to glyphosate that humans will actually experience.  As 

a result of this designation, the state of California has proposed to require all products to be labeled as “a 

chemical known to the state of California to cause cancer” under Proposition 65.  The decision was 

challenged in court by agricultural groups.  On February 26, 2018, a federal judge temporarily barred 

California environmental officials from requiring this labeling on food products containing traces of 

glyphosate. California is currently (2019) putting a proposal that would ban the use of glyphosate in the 

upcoming ballot for consideration.  

Currently (July 2019) EPA is looking at new literature that has been presented. So far, the literature 

reviewed does not contradict the Scientific Advisory Panel’s (SAP) 2017 risk assessment. The Forest 

Service has used neutral third party risk assessor to analyze the risk of the pesticides we (FS) use. We do 

extensive and detailed analysis to comply with NEPA at the project level to assess site-specific risk to 

human health and the environment. To date, no credible science supports a conclusion that glyphosate 

poses a risk of cancer in humans, at the rate at which humans are exposed to glyphosate in typical FS 

vegetation management projects.  

In summary, the Forest Service will continue to use the science that has been outlined in the Forest 

Service Human Health and Ecological Risk Assessment for Glyphosate as well as the EPA Scientific 

Advisory Panel findings on Glyphosate. For this project, glyphosate would be used in a manner that is 

consistent with label requirements to address risks to human health 

Section C. Social and Economic Resources 

C1 Recreation 

C1 – Project Issue(s) Related to the Resource 

Issues considered regarding recreation effects included considerations for changes in access due to roads 

proposals. No recreation-specific actions are proposed that would result in changes to the recreation 

opportunity spectrum. 

C1 – Scope of the Analysis 

This analysis considered the recreational and transportation infrastructure within the planning area. 

C1 – Existing Situation 

The planning area experiences moderate levels of recreational activities in the form of dispersed use. The 

planning area also has developed recreation infrastructure including the Slate Lick and Blue Hole 

campgrounds, and about 10 miles of recreational trails. User-created trails and outside of the Forest trails 

system are problematic in the planning area. The state-designated Wildlife and Birding Trail also is 

located in this project area. Scenic driving and hunting are other recreational activities that occur within 

the planning area. Miles of publically accessible roads are further discussed in the Transportation section 

of chapter 3. 
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C1 – Direct, Indirect and Cumulative Effects 

Alternative 1 – Proposed Action 

With the possible exception of project elements related to roads, none of the proposed actions would have 

measureable effects on the recreational opportunity spectrum. Road decommissioning likely would reduce 

the impacts from, and potential for, unauthorized use. Impacts to recreational access would be minimal 

because most of the proposed decommissioning would occur on roads that are already administratively 

closed. There are no project elements directly related to creating, improving, or removing recreational 

infrastructure. Road construction and reconstruction activities could result in improved user-experience 

for a greater range of motorized vehicles. This would improve user comfort on roads proposed for 

maintenance or reconstruction. 

Positive effects to wildlife are anticipated and further discussed in the Wildlife section of chapter 3. 

Improvements to wildlife habitat would be expected to have a complementary effect to hunting 

opportunities.  

Alternative 2 – No Action 

There would not be measurable effects from this no action alternative, because there are no project 

actions proposed. Existing conditions would remain as they currently are. Aquatic resource damage 

related to unauthorized recreation use would remain, and road access and user comfort would remain in 

their current conditions. 

C2 Potential Wilderness Characteristics 

Identification of potential wilderness areas and wilderness recommendations has always been an integral 

part of the forest planning process. The first step in the evaluation of potential wilderness is to identify an 

inventory of all areas within National Forest System lands that satisfy the definition of wilderness. This 

study identifies those lands possessing wilderness characteristics. The Forest Service directives (FSH 

1909.12, Chapter 70) provide the detailed criteria for the identification of potential wilderness areas. The 

Forest’s interpretation of these criteria is contained in “Guidance on How to Conduct the ‘Potential 

Wilderness Area Inventory’ for the Revision to the Revised George Washington Forest Plan” in the 

administrative record for 2014 Revised Land and Resource Management Plan (Forest Plan). 

There is one potential wilderness area that has been identified in the project area, Beech Lick Knob. 

Additionally, a portion of the Beech Lick Knob potential wilderness area was recommended as a 

wilderness study area in the 2014 Forest Plan revision.  

C2 – Project Issue(s) Related to the Resource 

1. The ground disturbing project activities may affect the roadless characteristics of several Virginia 

Mountain Treasure areas and the Beech Lick potential wilderness area within the project area.  

2. Temporary road construction could have negative impacts to hydrology, springs and seeps, streams, 

wildlife, geology, caves, motorized use, non-motorized and primitive backcountry users, invasive and 

non-native plants, native plants, cultural resources, and other key resources. 

C2 – Scope of the Analysis 

The scope of the analysis for the evaluation of effects to potential wilderness characteristics is the 

boundary of the Beech Lick Knob potential wilderness area identified in 2008 during the 2014 revised 
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Land and Resource Management Plan, which includes the recommended Beech Lick Wilderness Study 

Area (see figure 22).  

This analysis uses the definition of Wilderness from Section 2(c) of the 1964 Wilderness Act to identify 

four qualities of wilderness related to wilderness character; all wildernesses, regardless of size, location, 

or any other feature, are unified by this statutory definition of wilderness. These four qualities of 

wilderness are:  

 Untrammeled – This quality monitors modern human activities that directly control or manipulate 

the components or processes of ecological systems inside wilderness. 

 Natural – This quality monitors both intended and unintended effects of modern people on 

ecological systems inside wilderness since the time the area was designated.  

 Undeveloped – This quality monitors the presence of structures, construction, habitations, and other 

evidence of modern human presence or occupation. 

 Outstanding opportunities for solitude or a primitive and unconfined type of recreation – This 

quality monitors conditions that affect the opportunity for people to experience solitude or 

primitive, unconfined recreation in a wilderness setting 

To analyze effects of alternatives on potential wilderness areas this analysis will evaluate the effects to the 

quality of wilderness character listed above, as well as special features and manageability, which are part 

of the new wilderness evaluation process found in FSH 1909.12 Chapter 70. Completed effects on 

wilderness quality and attributes worksheets, including definitions of wilderness character, can be found 

in appendix 9 of this document. 
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Figure 22. Beech Lick Knob Potential Wilderness Area and Recommended Wilderness Study Area 

C2 – Existing Situation 

Beech Lick Knob potential wilderness area (Beech Lick) is 14,085 acres in size, and provides outstanding 

opportunities for solitude and physical challenge as well as for natural processes to dominate within the 

area. The Beech Lick recommended Wilderness Study Area is 5,730 acres in the interior portion of the 

potential wilderness area. About 51% of the Beech Lick boundary interfaces with private land ownership 

which, if developed, could impact wilderness quality or character.  

Untrammeled 

Over 5,600 acres within Beech Lick has been identified as suitable for timber production. Past timber 

harvests have occurred with 1 unit located along the north boundary in 2005 and 7 units in northeast part 

of area, dating 1993-2000. Prescribed fire has occurred within the Beech Lick area in 1993 on north 

north-east boundary. Existing wildlife habitat improvements have occurred in the form of wildlife 

openings; 4 on northern boundary, another 6 that stop at the area boundary. Additionally, there are 

approximately 1,158 acres with private sub-surface mineral rights; this area is near the western boundary. 

Natural 

Past treatments and existing developments have resulted in effects on ecological systems within Beech 

Lick. Beech Lick is located within the Shoemaker River-North Fork Shenandoah River watershed. All 
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watersheds within the project area, including the Shoemaker River-North Fork Shenandoah River 

watershed, are functioning at risk. Generally, about half of the watershed health indicators were low 

across the entire North Shenandoah Mountain Project area. Fair to poor ratings were given for habitat 

quality (terrestrial and aquatic), road/trail density, soils and fire conditions. Past road development has 

altered slope stability conditions; however, these roads have been present for decades, and slopes are 

generally stable.  

Oak and pine forests (which dominate proposed treatment areas) are substantially departed from desired 

conditions as presented in the Forest Plan. Additionally, shortleaf pine is very uncommon within the 

project area. The demise of shortleaf pine is thought to be due largely to a changed fire regime and the 

fact that it was also a highly sought after timber tree in the southern region for lumber and other products.  

Undeveloped 

There are a variety of existing developments in Beech Lick (table 34). Clay Lick Run Trail, #594, bisects 

Beech Lick for 4.316 miles; the trail is identified as decommissioned. Additionally, there are 5.146 miles 

of open roads and 1.439 miles of closed roads within the Beech Lick boundary. The Beech lick 

recommended Wilderness Study Area includes 2.581 miles of the Clay Lick Run Trail, 0.567 miles of 

open roads, and 1.439 miles of closed roads within its boundary. 

Table 34. Length (miles) of trail and road development within Beech Lick potential wilderness area and 
recommended wilderness study area 

Development Potential Wilderness Area 

length 

Recommended Wilderness Study Area 

length 

Clay Lick Run Trail #594 4.316 miles 2.581 miles 

Root Run Road #235A - 1.439 miles 

Marshall Run Road #235 3.436 miles 0.567 miles 

Waggy Road #2000 0.874 miles - 

Sumac Run Road #232A 0.607 miles - 

Grove Hallow Road #302 0.229 miles - 

Solitude 

The recreation opportunity spectrum (ROS) is a system for classifying and managing recreation 

opportunities based on the following criteria: physical setting, social setting, and managerial setting. Full 

definitions of recreation opportunity spectrum settings can be found in the Forest Plan, page 2-26. In 

general, ROS classification can speak directly to the recreational experience that can be had in specific 

areas. As defined in the Forest Plan, semi-primitive classes (semi-primitive motorized, semi-primitive 

nonmotorized) are characterized by predominantly natural or natural appearing landscapes. The size of 

these areas gives a strong feeling of remoteness. Within these settings, there are ample opportunities to 

practice wildland skills and to achieve feelings of self-reliance. In these semi-primitive settings, the 

primary mode of travel is foot, mountain bike or horse.  

There is a large unbroken core of 9,502 acres of semi-primitive recreation opportunity spectrum class 

within Beech Lick that provides for a high degree of opportunity for solitude and serenity. Sixty-eight 

percent of the Beech Lick area, and ninety-four percent of the recommended wilderness study area, are 

located within a semi-primitive ROS class. Additionally, the diversity of topography in the area provides 

good screening of private lands which heightens the opportunities for isolation and solitude. Table 35 lists 

acres of the potential wilderness area and recommended wilderness study area by recreation opportunity 

spectrum class.  
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Table 35. Recreation opportunity spectrum classifications in the Beech Lick potential wilderness area and 
recommended wilderness study area 

Recreation Opportunity 
Spectrum Class 

Beech Lick Knob Potential 
Wilderness Area 

acres 

Beech Lick Recommended 
Wilderness Study Area 

acres 

Roaded Natural 4,585  356  

Semi-Primitive Motorized 3,775  1,037  

Semi-Primitive Non-Motorized 5,726  4,337  

Total 14,087 5,730.  

Opportunities for Primitive Recreation 

Existing developments identified in the undeveloped section of this report, including existing roads and 

trails, do impact the opportunities for primitive recreation in Beech Lick. However, the relatively minimal 

development over the total area of Beech Lick, as well as the varied topography, still provides a high 

degree of screening from these developments and opportunities for primitive recreation.  

Special Features 

The 2008 potential wilderness area evaluation, completed prior to the 2014 Forest Plan, identified special 

features for potential wilderness areas. Special features identified for Beech Lick include 4,000 acres of 

old growth timber and 13 miles of native brook trout streams. 

Manageability 

The primary management challenge identified for Beech Lick is known occurrences of illegal all-terrain 

vehicle use in the area. These occurrences happen on closed roads, and off of existing open roads in the 

area. 

C2 - Direct, Indirect and Cumulative Effects 

Alternative 1 – Proposed Action 

Alternative 1, the proposed action, includes a variety of treatments and associated actions within the 

Beech Lick area. These actions include: timber harvest, forest stand improvement, prescribed burning, 

temporary road and skid trail construction, and road closures and decommissioning. In total, 935. 56 acres 

of treatments are proposed within the Beech Lick Knob proposed wilderness area, and 54.429 acres of 

treatments in the Beech Lick recommended wilderness study area (road decommissioning). Table 36 

shows the total miles, or acres, of proposed treatments or associated actions. 

Table 36. Total miles, or acres, of proposed treatments or associated actions, including road 
decommissioning, in the Beech Lick proposed wilderness area and the recommended wilderness study area 
(RWSA) 

Action Miles/Acres in Beech Lick Area Miles/Acres in Beech Lick RWSA 

Skid Trails 3.41 miles not applicable 

Temporary Roads 0.891 miles not applicable 

Landings 5 not applicable 

Road Decommissioning 6.254 miles 1.941 miles 

Road Decom - Aquatic Acres 78.091 acres 54.429 acres 

Forest Stand Improvement 132.07 acres not applicable 

Timber Harvesting 354.76 acres not applicable 
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Action Miles/Acres in Beech Lick Area Miles/Acres in Beech Lick RWSA 

Prescribed Burning  370.64 acres not applicable 

Total  935.56 acres 54.429 acres 

Untrammeled 

Activities proposed under alternative 1, including timber harvest, forest stand improvement, prescribed 

fire, and road decommissioning will primarily serve to promote ecological restoration by enhancing 

habitat conditions for declining early successional species and other species of greatest conservation need, 

and restoring low diversity stands and systems severely altered from their historic range of variability 

(e.g., stands <40 years old, systems converted to white pine plantations, fire-dependent systems). 

However, all activities proposed under alternative 1 within the Beech Lick area may affect the 

untrammeled wilderness quality. In general, effects will primarily focus on hydrologic function, soil 

productivity, and restoration of forest regimes. Some effects are short term, while others will have long 

lasting effects to natural processes. In general, long-term effects will improve the untrammeled quality. 

Soil productivity has the potential to be effected by prescribed fire, which consumes organic matter and 

depending on the severity can measurably change organic matter content, and other important aspects of 

soil productivity. Although, the prescribed fire treatments are anticipated to be low intensity. 

Decommissioning roads however, is anticipated to improve previously impacted road beds through de-

compaction, addition of organic material, revegetation of bare areas, and weed control, resulting in 

restoring soil productivity in these areas. Additional anticipated results from road decommissioning would 

include improvements in hydrologic function. 

Proposed timber harvest and forest stand improvement actions are expected to, in the long term, improve 

overall ecological departure in timber stands by increasing open canopy conditions. Thinning and 

regenerating forest stands in the analysis area will result in conditions which will improve regeneration 

potential of oak species in many locations. Approximately 43.4 acres within Beech Lick would be planted 

with shortleaf pine. It is also expected that a modest amount of shortleaf pine will naturally establish 

inside shortleaf restoration areas and outside them as well.  

Activities proposed under alternative 1 within the Beech Lick area will affect the untrammeled wilderness 

quality. In general, effects will primarily focus on hydrologic function, soil productivity, and restoration 

of forest regimes. Most negative effects to the untrammeled quality are short term, while long term effects 

are anticipated to restore natural processes, and will improve the untrammeled quality. 

Natural 

Activities proposed under alternative one have potential to affect some natural process including soil 

function, geomorphic processes, and the spread of invasive species. Mechanical equipment use during 

vegetation treatments and temporary road construction, erosion from vegetation treatment, mechanical 

fire line construction, and prescribed fire activities; and changing overall soil properties through 

implementation of prescribed fire has the potential to affect soil functions.  

Roads affect geomorphic processes by four primary mechanisms: accelerating erosion from the road 

surface and prism itself by both mass and surface erosion processes, directly affecting channel structure 

and geometry, altering surface flow paths, and causing interactions among water, sediment, and woody 

debris at engineered road-stream crossings (Gucinski et al. 2001). Decommissioned roads have a positive 

impact to soils as it restores important soil functions and returns the area to the productive land base. 
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Activities proposed under alternative 1 would increase the risk of introduction, establishment and spread 

of nonnative invasive species by increasing the amount of ground disturbance in the project area. 

Alternative 1 would increase ground disturbance along roadsides, which are the primary habitat for 

introduction and spread of nonnative invasive plants. With the appropriate mitigations (including 

monitoring) proposed in the design features section of the EA, the spread of invasive species should be 

minimal. 

Alternative 1 will have effects to the natural quality of Beech Lick. Primary negative effects will be short 

term, while long term effects as a result of road decommissioning has the potential to improve the natural 

quality. Over all, actions proposed in alternative 1 will not drastically alter or negatively affect the natural 

quality of Beech Lick. 

Undeveloped 

Although there will be short term increases in development within the Beech Lick boundary; long term 

effects as a result of decommissioning of 6.254 miles roads will improve the undeveloped quality of 

Beech Lick. 

Solitude 

Alternative 1 will result in short term effects to opportunities for solitude within the PWA and RWSA. 

These effects will be increased sight and sound of human presence in the vicinity of treatment areas, 

including heavy equipment for the development of temporary roads and skid trails, heavy equipment used 

for the timber harvest treatments and forest stand improvement activities, heave equipment utilized to 

decommission existing roads, and the sights and sounds of increased human presence in the vicinity of 

prescribed fire treatments. These effects to solitude will be short duration during the specific times of 

treatment implementation. Once implementation is complete, the sights, sounds, and vicinity to people 

and equipment will return to current conditions. Furthermore, there is a potential for long term 

improvement as a result of the decommissioning of existing roads within the PWA/RWSA. The 

decommissioning and rehabilitation of these existing roads will reduce the potential for illegal motor 

vehicle encroachment into the PWA, will limit or discontinue use of the roads for administrative 

purposes. 

Opportunities for Primitive Recreation 

The decommissioning and rehabilitation of roads will reduce the appearance, functionality, and ease of 

access into the more remote portions of the PWA. Decommissioning roads will in time, return the area to 

a more natural condition where the development will no long be noticed by the casual observer, returning 

these roaded areas to a more primitive setting. 

Special Features 

There will be limited to no effects to special features identified in Beech Lick. There are no actions 

proposed in old growth stands under alternative 1 so there will be effect to old growth in Beech Lick. 

Alternative 1 does propose 6.25 miles of road decommissioning and 78.09 acres of aquatic restoration in 

Beech Lick. Many roads within riparian corridors, have been poorly maintained and causing resource 

damage. Several are currently inaccessible to vehicles and effectively already closed. The removal of 

these roads from the system, and cessation of vehicular traffic will reduce erosion and sedimentation to 

area streams, allow recovery of riparian vegetation, and protect wild brook trout and other aquatic 

organisms. 
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Manageability 

Although there is potential for illegal all-terrain vehicle use on skid trails and temporary roads proposed 

under alternative 1, as long as appropriate mitigation measures are in place for the rehabilitation, there 

should be no increase in illegal all-terrain vehicle use. Decommissioning existing closed roads, as well as 

currently open roads, will reduce motorized access into Beech Lick which in turn has the potential to 

reduce illegal all-terrain vehicle use in Beech Lick, and will improve manageability of the area as a 

wilderness in general. 

Summary of Effects 

Effects to wilderness character and attributes are anticipated to be substantially unnoticeable and designed 

to provide long term improvement to ecological conditions, and restore ecological communities to a more 

natural condition within the Beech Lick area. Short term effects have the potential to impact opportunities 

for solitude and primitive recreation, however, long term effects from alternative 1 are expected to 

improve these qualities with the decommissioning of roads.  

Table 37. Alternative 1 summary of effects to wilderness character or attributes 

Wilderness Character or Attribute 
Will there be an 

effect 
Nature of Effect: Improving, Stable, or 

Degrading 

Untrammeled yes Short term degrading; Long term improving 

Natural yes Short term degrading; Long term improving 

Undeveloped yes Short term degrading; Long term improving 

Opportunities for Solitude yes Short term degrading; Long term improving 

Opportunities for Primitive Recreation yes Improving 

Special features yes Improving 

Manageability no not applicable 

Although there will be effects to wilderness characteristics in the Beech Lick area resulting from the 

actions proposed under alternative 1, the long term effects will improve some elements of wilderness 

character. Although there may be short term degrading effects, the proposed actions occur in an area that 

equals approximately 9% of the Beech Lick potential wilderness area, and less than 1% of the Beech Lick 

recommended Wilderness Study Area (table 38), with effects occurring in a minimal percentage of the 

potential wilderness area as a whole.  

Table 38. Percentage of potential wilderness area in which treatments occur 

Action 
Percent of Beech Lick 

Area 
Percent of Beech Lick Recommended 

WSA 

Road Decommissioning - Aquatic Acres 0.55% 0.95% 

Forest Stand Improvement 0.94% NA 

Timber Harvesting 2.52% NA 

Prescribed Burning  2.63% NA 

Total 9.2% 0.95% 

It is determined that these actions will not impact the potential for the potential wilderness area or 

recommended Wilderness Study Area to be considered for future wilderness recommendation per the 

inventory and evaluation criteria in FSM 1909.15, Chapter 70-Wilderness Evaluation (2015). 
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Alternative 2 – No Action 

Under alternative 2, the no action alternative, there would be no change in current management of the 

Beech Lick area.  

Untrammeled 

Alternative 2 proposes no new activities that would directly control or manipulate the components or 

processes of ecological systems inside Beech Lick. The current condition of ecological systems, as a 

result of past modifications, including regime changes, will continue unaltered. There would be no effect 

to the existing condition of the untrammeled quality of the Beech Lick area. 

Natural 

Without a continuation of restoration and management activities past improvements in ecological 

structure will likely be lost within 20 years. Watershed and streamside vegetation and soils would remain 

unchanged. Impassable culverts will remain, restricting connectivity of the stream systems and aquatic 

organism. In addition, roads will continue to cause resource damage in riparian corridors. 

Soil and hydrologic functions would not be restored to pre-management conditions for decades as natural 

processes reduced compacted road prisms and vegetation reestablished. Roads and culverts in poor or 

failing condition will continue to cumulatively/negatively impact surface hydrology and water quality at 

site-specific locations, such that water quality conditions would be static or continue to degrade.  

Under the no-action alternative, no vegetation treatments, or fuel reduction treatments would be 

implemented. There would be no new disturbance resulting from project activities. No additional 

compaction would occur and old disturbance in the project area would continue to recover at natural rates. 

No new adverse effects on soils would occur from this action.  

Watersheds in the project area will remain highly ecologically departed. The largest source of departure is 

due to the amount of acreage in “closed” late successional forests. As a result, this has caused notable 

problems in regenerating oak due to the low numbers of oak seedling and saplings in the understory, and 

it is possible that shortleaf pine will become completely absent in certain areas of the project area. 

Alternative 2 will result in no direct effects to the natural quality of the Beech Lick area. Cumulative 

effects may occur that degrade the natural quality as a result of erosion, failing culverts, and continued 

soil compaction in areas within areas of existing open, and closed, roads.  

Undeveloped 

Alternative 2 proposes no new developments in Beech Lick. Conversely, no road decommissioning will 

occur; therefore the undeveloped quality of Beech Lick will be unchanged under alternative 2.  

Solitude 

Alternative 2 proposes no new management activities or actions implemented in the project area. 

Opportunities for solitude in Beech Lick will not be effected under alternative 2. 

Opportunities for Primitive Recreation 

Under the alternative 2, roads would not be decommissioned that are no longer needed to serve the 

transportation needs of the forest. Open roads, and closed road beds will continue to exist to provide a 

developed and easily traveled path into the heart of the Beech Lick area. The opportunities for primitive 

recreation will remain unchanged from their current condition.  
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Special Features 

There will be no direct effects to special features under alternative 2. Roads and culverts in poor or failing 

condition will continue to cumulatively/negatively impact surface hydrology and water quality at site-

specific locations, such that water quality conditions for native brook trout would be static or continue to 

degrade. 

Manageability 

Alternative 2 would result in no direct effects to the manageability of Beech Lick as a potential 

wilderness area. No roads will be closed or decommissioned, and existing illegal all-terrain vehicle use 

will continue to occur.  

Summary of Effects 

There would be no direct effects to any wilderness quality or attribute under alternative 2. Some effects 

may occur as a result of existing roads and culverts continuing to degrade and lose functionality over 

time. However, alternative 2 will not impact the potential for Beech Lick Knob potential wilderness area, 

or Beech Lick recommended Wilderness Study Area, to be considered for future wilderness 

recommendation per the inventory and evaluation criteria in FSM 1909.15, Chapter 70-Wilderness 

Evaluation (2015). 

Table 39. Alternative 2 summary of effects on wilderness character or attributes 

Wilderness Character or 
Attribute 

Will there be an 
effect Nature of Effect: Improving, Stable, or Degrading 

Untrammeled No NA 

Natural Yes Degrading as a result of cumulative effects of past actions 
and existing modifications. 

Undeveloped No NA 

Opportunities for Solitude No NA 

Opportunities for Primitive 
Recreation 

No NA 

Special Features No NA 

Manageability No NA 

C3 Scenic Quality 

C3 – Project Issue(s) Related to the Resource 

The concern is that the proposed project activities may adversely impact the scenic resources within the 

project area as viewed from Concern Level 1 and 2 travelways, trails within and near the project area, and 

nearby towns. 

C3 – Scope of the Analysis 

The geographic bounds for this scenery analysis include the concern level 1 and concern level 2 

travelways within and surrounding the project area with views of the proposed treatments at a distance of 

up to ten miles, and concern level 3 trails within the project area. Representative viewpoints were 

established for these travelways, trails, towns and the Blue Hole Picnic Area. The following roads, trails 

and towns were included in this visuals analysis:  

 Concern level 1 roads: Interstate 81, US 11, US 33, SR 42, and SR 259 
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 Concern level 2 roads: SR 612, SR 817, SR 818, SR 820, SR 822, SR 826, SR 865, and WV 3.  

 Trails and recreation site within the project area: Slate Lick Trail (FST 593), Ant Hill Trail (FST 

422), Rocky Run Trail (FST 426), Blue Hole picnic site on FSR 302. All are inventoried as concern 

level 3. 

 Towns in the state of Virginia within approximately 10 miles of the project area: Bridgewater, 

Broadway, Dayton, Fulks Run, Harrisonburg, and Timberville. 

C3 – Existing Situation 

The existing scenic character is generally natural-appearing predominantly hardwood forest with a mix of 

conifers blanketing the majority of the landscape. The vegetation, including species composition, 

structure, and age are described in detail in chapters 1, 2 and the vegetation section of chapter 3.  

The existing scenic integrity within this project area is not fully intact with continuous forest canopy. 

Deviations from the natural-appearing scenery include numerous state, county and Forest Service roads 

and all of the appurtenances associated with roads; private lands with residences, outbuildings, 

commercial businesses, farms, fields and fences; utilities including poles, lines, and cleared corridors; and 

some evidence of past management activities exist such as wildlife openings, timber and habitat projects 

as described in the beginning of chapter 3. This mix of natural appearing forests, managed forest, and 

human developments within and adjacent to the project area comprise the existing situation for the scenic 

resource.  

C3 – Direct, Indirect and Cumulative Effects 

Alternative 1 Proposed Action 

Temporary roads, skid roads and landings – The introduction of new temporary roads, skid roads/trails 

and log landings can have significant short-term impacts on the visual resource. They temporarily 

establish changes or deviations in line, color and texture inconsistent with the surrounding landscape 

character. These deviations can attract the eye making the unit more visible to the casual observer on 

roads and trails.  

The proposal includes complying with Forest Plan standards that require temporary roads and landings be 

closed after the project and seeded. 

Forest Plan Standard FW-190 directs that log landings, roads and bladed skid trails be located out of view 

of Concern Level 1 travel routes and viewing platforms to avoid bare mineral soil observation. These 

project features where incorporated in the foreground and middleground distance zones (up to 4 miles) 

are the ones most likely to be within view. They introduce deviations in visual attributes of line, color, 

and texture. The temporary roads, skid trails and landings are on the back side of ridges where in the 

middleground of most concern level 1 roads. Per ground view simulation, the only concern level 1 

travelway with potential visibility to temporary project landings, roads and bladed skid trails is SR 259 in 

the vicinity of Fulks Run looking south toward the Slate Lick/Cross Mountain Working Area up the 

Shoemaker River to the project area on the east side of SR 612. However the street view indicates 

intervening vegetation and houses obstruct the view. 

Silviculture Treatments and Open Area Habitat Management 

Transition from existing landscape character to historic landscape character: Effects on scenery are stated 

in terms of the degree to which the proposed management activities visually deviate from the valued 

landscape character. As stated in the vision for the George Washington National Forest, disturbances to 
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scenery allow for restoration of the landscape character that was influenced historically by wildfires (DC 

SCE-04) and natural appearing landscapes that include areas such as open woodlands (DC SCE-04).  

This vision intends for the definition of valued landscapes visible from viewpoints (roads, trails, 

overlooks, and recreation sites) to transition from the existing situation that is characterized primarily by 

continuous, nearly intact forest canopy to the historic landscape character that was predominantly forested 

but included openings and open woodlands that resulted from natural wildfires, insects and disease.  

Within the high scenery integrity objective, evidence of human intervention to create a mix of forest 

communities including openings and open woodlands would not be evident to the casual observer from an 

established viewpoint (roads, trails, overlooks, etc.). Within the moderate scenery integrity objective, 

evidence of human intervention to create openings and open woodlands may be noticeable, but should not 

dominate the landscape character that is visible. Within the low scenery integrity objective, evidence of 

human intervention to create natural appearing openings may be noticeable and may even begin to 

dominate the characteristic landscape. 

The percentage of the visible landscape that is converted from the current condition of predominantly 

intact, continuous forest canopy to open areas should also be a consideration in determining whether 

scenic integrity objectives are met. The Forest Plan’s vision, strategy and standards for the scenery 

resource do not specify the percent of land that was historically in openings due to wildfire. However, the 

background statements under the fire resource in the vision section of the Forest Plan indicates that as 

much as 80% of the national forest acreage had frequent fire while 20% had infrequent and low intensity 

fire (page 2-23). For ecological systems, the vision in the Forest Plan establishes 10% for the amount of 

open areas (DC ESD-04), 12% for the amount of regenerating oak forests and woodlands (DC ESD-08), 

and 13% of regenerating pine forests and woodlands (DC ESD-09); fire is an important component of the 

latter two.  

Concern Level 1 Travelways 

Interstate 81: None of the proposed actions will be noticeable to the casual observer from Interstate 81. 

Intervening topography, interstate road features, structures and vegetation obstruct visibility in street 

view, and the proposed units are not visible in ground view (bare earth) simulation. The proposed action 

will not affect scenery viewed from I-81.  

US 11: Several viewpoints were checked from just north of Harrisonburg to the intersection with SR 259 

adjacent to where US 11 crosses I-81. None of the project units were visible in street view or ground view 

simulation. Intervening topography, road features, buildings and vegetation obstruct the views. It is not 

anticipated that the proposed treatment units will be visible, therefore the proposed action will not affect 

scenery viewed from US 11.  

US 33: A viewpoint on US 33 at SR 726 was the most likely vicinity of this travelway that could 

potentially have a view of the proposed treatments. However street view and ground view indicate the 

project area will not be visible. Rugged terrain blocks visibility west of this location. A point on WV 3 at 

Oak Flat near its intersection with US 33 indicates small portions of thinning units 32 and 35 could 

potentially be visible. The units would be viewed at distances of 4.9 to 6.5 miles. The type of treatment 

proposed, the distance viewed, and the small area of the units potentially visible results in the average 

person not noticing these treatments. The scenery integrity objective is moderate, meaning the unit can be 

noticeable but it should not begin to dominate the landscape character. These units will meet the moderate 

scenery integrity objective as viewed US 33 and WV 3. 
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SR 42: Two representative viewpoints were established: one just south of where SR 42 intersects SR 263, 

and another just north of Timberville. The street view and ground view simulation indicate that there 

would be no visibility to the proposed treatment units. A number of additional points were spot-checked 

in Google Earth Pro between Edom and Broadway with a specific purpose of determining if the area with 

a high scenery integrity objective in the Slate Lick Working Area might be visible, but the bank next to 

the road or low intervening hills block the view. Points in Dayton and Bridgewater on SR 42 were also 

spot-checked, but the proposed actions were not visible. The proposed action will not affect scenery 

viewed from SR 42. 

SR 259: This travelway runs along the east and northeast side of the project area. It is a commuter 

travelway as well as a route that provides access to trails and recreation sites in the western portions of the 

North River and Lee Ranger Districts. Using Google Earth Pro street and ground views, locations were 

checked at the Lost River Grill, Lost City, Mathias, the Highland Retreat, corner of SR 612 (Runions 

Creek Road) just west of Chimney Rock. For all of these points, intervening vegetation and topography 

block or screen views sufficiently that any visibility of the proposed treatments will not be noticeable to 

the casual observer. 

Viewpoint 14 was established on SR 259 at Fulks Run at the corner of SR 259 and SR 612 (Hopkins Gap 

Road). Google Earth ground view (bare earth) indicates the upper elevations of units proposed on the east 

side of SR 612 could be visible at a distances of 3.5 to 4.3 miles. However the street view indicates that 

trees will block the view during leaf-on, and are sufficient in number and density that any views should be 

screened during leaf-off as well. Similar results were found for Fulks Run Elementary School just east of 

VP 14. 

Viewpoint 22 was established on SR 259 at the intersection of FSR 921. Google Earth ground view (bare 

earth) indicates a portion of regeneration unit 28 on top of the ridge, up to 8 acres of this coppice with 

reserves treatment, could be visible at a distance of about 1.5 miles looking west/northwest. The street 

view indicates that the view is blocked by trees during leaf-on. Retention trees along the lower boundary 

of the unit will block the view for some of this visible area. Selecting retention trees just below and along 

the ridge will further minimize visibility of this unit. A small opening may appear as a change in texture 

and color during leaf-off, but will not begin to dominate the landscape character.  

Concern Level 2 Routes 

SR 612: Thinning is proposed for an area adjacent to SR 612. The scenery integrity objective is moderate. 

The setting next to the road is open fields with unobstructed views to the west side of North Mountain 

where thinning unit 5 and shortleaf pine restoration unit 32 are proposed. Per the street view in Google 

Earth, there is evidence of past management in this area. The shortleaf pine restoration unit will introduce 

noticeable changes to texture and possibly also color and form. It will likely be noticeable to the casual 

observer, but it will not begin to dominate the landscape character. The thinning unit does not extend all 

the way to the road. Due to the high number of retained trees, this unit may not be noticeable to the casual 

observer. These units will meet the scenery integrity objective of moderate as viewed from SR 612. 

SR 817: This travelway is immediately adjacent to thinning unit 8 in the Slate Lick/Cross Mountain 

Working Area. This area has a scenery integrity objective of high. Ground view simulation indicates that 

pine restoration unit 32 could be visible as well as an area of prescribed burning. This unit will retain a 

high number of retention trees and the area will be replanted, reducing the contrasts of texture and color 

introduced by the treatment. The unit runs laterally across the mid and lower slope of the hill, and does 

not extend to the top of the hill. There is an open area on private land along the road that extends across 

the valley with patches of trees in drainages, along fencelines and scattered in other areas. The unit will 
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borrow visually from this open area with patches of trees, so that it blends with the existing landscape 

character viewed from this travelway. One year after project completion, it is anticipated that the pine 

restoration unit and prescribed burn will not be noticeable to the casual observer, and therefore will meet 

the high scenic integrity objective. 

SR 818: Using Google Earth Pro street and ground views, locations were checked in the open farm land 

just south of the intersection with SR 817. The bare earth view indicates portions of a regeneration unit, 

shortleaf pine restoration unit and thinning could potentially be visible at distances of 2.5 to 2.8 miles to 

the southwest. The regeneration and pine restoration units do not extend to the ridge, and therefore won’t 

create a contrast to the current form of the mountain. There may be contrast to color and texture resulting 

from these units for a brief duration, but it is not likely to be noticeable to the casual observer. If 

noticeable, these will not begin to dominate the landscape character. The thinning unit extends over the 

ridge, however the retention trees should be of sufficient density to avoid a visible contrast in form, line, 

color, shape and texture, and therefore will not be noticeable to the casual observer. A proposed 7-acre 

wildlife clearing on the south side of Cross Mountain extends over the top of the ridge. This could result 

in a contrast to the line and form of the mountain by creating a notch along the ridge. This is likely to be 

visible and possibly noticeable to the casual observer. The scale of this contrast coupled with the small 

scale within a broad viewshed and the short duration of view for travelers on SR 818 would mitigate this 

contrast so that the treatment will not begin to dominate the landscape character. It will meet a moderate 

scenery integrity objective.  

A point was checked on SR 818 in the open area just west of the intersection with FSR 631. Bare earth 

view indicates that portions of regeneration units 12 and 17 could be visible at distances of 0.6 to 1.6 

miles respectively. The retained trees along the lower perimeter of the units will screen the lower part of 

the proposed treatments. The landscape character is a mottled patchwork of open fields, residential and 

farming structures and uses, open patches of trees and denser patches of trees, located predominantly at 

the lower elevations while the proposed treatments are higher on the slope. Neither of the regeneration 

units extend to the ridge, therefore they will not create a contrast to the current form of the mountain. 

There may be contrast to color and texture resulting from these units viewed for a brief duration by those 

traveling on SR 818. Retention trees, especially if left throughout the middle and upper elevation range of 

these units should be sufficient to meet the moderate scenery integrity objective. There are thinning units 

planned for the ridgetops above these units. The retention trees should be of sufficient density to avoid a 

visible contrast in form, line, color, shape and texture, and therefore will not be noticeable to the casual 

observer. 

Viewpoint 18 was established on SR 818 near the intersection with FSR 1117 due to close proximity to 

regeneration unit 13. The bare earth view indicates that the unit could be visible, however intervening 

trees between the road and the unit will block the view. 

SR 820: Viewpoint 12 on the east end of SR 820 near the intersection with SR 259 in the Blue 

Hole/Grove Hollow Working Area indicates that portions of forest stand improvement units 27 and 28 

may be visible. These non-commercial treatments will remove forest canopy which will introduce 

deviations in texture and color from the existing landscape character. The trees to be retained around the 

perimeter and within the units will reduce the amount of treated area that would be visible. The scenery 

integrity objective is moderate meaning the units can be noticeable to the casual observer but should not 

begin to dominate the landscape character. The units should meet the moderate scenery integrity objective 

as viewed from SR 820. To further reduce the noticeability of units 27 and 28, favor retention trees on the 

north side and higher elevations within these units.  
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SR 822: Ground view simulation indicates a very small portion of forest stand improvement unit 28 may 

be visible at a distance of just over 2.0 miles in an area with moderate scenery integrity objectives. It is 

anticipated that intervening vegetation, structures, or road features will likely obstruct the view. If this 

small portion of the unit is visible, it is not likely to be noticeable to the casual observer. The unit should 

meet the moderate scenery integrity objective as viewed from this route. 

SR 826: A point on SR 826 southwest of Bergton where there is an opening next to the road was checked. 

The ground view simulation indicates a small portion of forest stand improvement unit 27 may be visible 

at a distance of just over two miles. If visible, this could create a deviation of texture due to the reduced 

density of the forest, but this should not be noticeable or begin to dominate the landscape character.  

SR 865: This travelway is located at the northwest side of the Blue Hole/Grove Hollow Working Area. 

The vast majority of this route goes through wooded areas or has dense tree cover on the west and 

southwest side of the travelway which is the direction of the proposed treatments. An open area northeast 

of Criders Church and at the crossing of an unnamed tributary was checked in Google Earth ground view. 

This view indicates that visibility to the units is not possible due to intervening topography. Another 

location was checked at the intersection of SR 865 and Rainbow Ridge Road with the same results. The 

proposed treatments should not be visible from this travelway. 

WV 3: This travelway is located at the western perimeter of the Blue Hole/Grove Hollow Working Area. 

Several points were checked along this route where there were open areas due to farms and residences 

with open lawns. The first location is just north of the crossing of Little Rough Run. Ground view 

indicates that a small portion of regeneration unit 33 may be visible on an acute angle for a short duration 

of view. This should not be noticeable to the casual observer. Also portions of forest stand improvement 

unit 3 and thinning unit 32 could potentially be visible due to a change in texture with reduced density of 

canopy. This may be noticeable to the casual observer, but will not begin to dominate the landscape 

character.  

Another point was selected next to a residence near the intersection with Caleb’s Way Road. A portion of 

regeneration unit 28 and forest stand improvement unit 0 are likely to be visible. The view from the 

travelway is on a 90-degree angle looking up a hollow so duration for travelers will be very brief. This is 

not expected to be noticeable to the casual observer, however it will be noticeable to the residents of this 

home. The small portion of the potentially visible regeneration unit is relatively low in elevation and 

backdropped by Shenandoah Mountain. While the regeneration unit may be noticeable, it will not begin 

to dominate the landscape character. The forest stand improvement unit will retain sufficient trees that it 

may not be noticeable.  

A point was selected on WV 3 roughly mid-way between Routes 31 and 32. Looking south/southeast, 

portions of regeneration units 28 and 29 could be visible as well as forest stand improvement unit 0 at 

distances of 1.7-2.1 miles. Similar to above, the potentially visible units are relatively low on the terrain 

and backdropped by taller landforms so there is no contrast to form. The openings may create contrasts of 

color and texture that could be noticeable but should not begin to dominate the landscape character.  

Towns 

Bridgewater: Several points were checked in the Town of Bridgewater including a location on the 

travelway between the two parking lots in the sports complex just north of the Bridgewater College 

campus, the intersection of Oakwood Drive and SR 42, the intersection of Turner Ashby and Craig (by the 

high school), intersection of High Street and North View, and the highest point appears to be on Holly 

Hill Drive. Google Earth Pro indicates views to the proposed treatments are not possible from any of 

these points. 
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Broadway: Several points were checked including Miller Street at North Central Street near the U. S. 

Post Office, Copper Drive in the cul-de-sac, and Walnut Drive at Ridgewood Avenue. None of the project 

units were visible in ground view simulation. It is not anticipated that the proposed treatment units will be 

visible from the Town of Broadway, and therefore will meet the scenery integrity objectives. 

Dayton: Several points were checked including SR 42 near the intersection with SR 257, on Metts Drive 

near the school track and bus parking lot, and the Dayton United Methodist Church parking lot next to 

Ashby Street. None of the project units were visible in ground view simulation; these were dropped and 

not established as viewpoints. It is not anticipated that the proposed treatment units will be visible from 

the Town of Dayton, and therefore will meet the scenery integrity objectives.  

Harrisonburg: Several points were checked including SR 42 (Virginia Ave) at McClintic Pike and 

College Avenue at Eastern Mennonite University on the north end of town, the top of the football stadium 

at James Madison University near central Harrisonburg, and a high elevation point on Neff Avenue on the 

southeast side of town. None of the proposed treatments were visible in street view or ground view 

simulation. It is not anticipated that the proposed treatment units will be visible from Harrisonburg. 

Trails and Recreation Site 

Slate Lick Trail (FST 593): This trail predominantly follows the stream valley and forested terrain on 

either side restricts views. The trail comes into close proximity with thinning unit 8, but not immediately 

adjacent or tangent. None of the treatment units are expected to be visible from this trail.  

Ant Hill Trail (FST 422): From high elevation points on the northeast end of Ant Hill Trail, ground view 

(bare earth) shows many proposed treatments as potentially visible in the Slate Lick/Cross Mountain 

Working Area. However, satellite views reveal no openings in the canopy on the ridgetop. Thick 

deciduous forest will screen the view during leaf-on and leaf-off seasons. It is not expected that the 

proposed treatments will be noticeable from this concern level 3 trail.  

Rocky Run Trail (FST 426): Points were checked in Google Earth ground view at Cline’s Hacking, one 

high elevation point on Dictum Ridge, and two high elevation points on Second Mountain, as well as the 

utility corridor on Second Mountain. There were no views of the proposed treatments. 

Blue Hole Picnic Site: Google Earth Pro street and ground view indicate that no proposed treatments are 

visible from SR 820 at the entrance to Blue Hole Picnic site nor are any visible in ground view from Blue 

Hole Picnic site. 

Based on this analysis, with application of the design elements contained in chapter 2, the scenery 

integrity objectives will be met for all proposed treatment units in alternative 1. 

Aquatic Habitat and Watershed Improvements 

The proposed actions pertaining to aquatic habitat and watershed improvements will have no effect on the 

scenic resource. Aquatic organism passage structures replace existing structures. Water holes and 

placement of natural appearing woody debris in streams and small berms near streams will not appear to 

visually deviate from the natural landscape character. All scenery integrity objectives will be met. 

Prescribed Fire 

The prescribed fire proposed in alternative 1 will result in temporary blackening along the ground that 

will be visible in the foreground and would likely be visible during leaf-off when viewed from the 

middleground. Management activities need to meet the scenery integrity objective within one year of 
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project completion. In this climate, herbaceous vegetation recovers quickly and reduces the visibility of 

the burned area after one growing season so that it is no longer noticeable to the casual observer.  

By incorporating design criteria as indicated in chapter 2 of this environmental assessment, all proposed 

actions for alternative 1 would meet the scenic integrity objectives established in the Forest Plan for the 

land within the project area. 

Alternative 2 – No Action 

There would be no direct, indirect, or cumulative effects to the scenery resource. 

Cumulative Effects 

The effects of past management activities are evident in the current landscape character. These effects are 

generally minor as the appearance of past activities have blended or begun to blend into the overall forest 

canopy, except more recent actions implemented such as West Side and Rocky Spur timber sales. Past 

prescribed fire is not evident to the casual observer.  

Future potential projects might include treatment of the 100-acre Slate Lick Fields through burning, 

chemical treatments and invasive plant treatments; continued treatment of heavily infested areas of non-

native invasive plant species; maintenance of permanent grass and shrublands; and maintenance of road 

corridors. Treatment of existing fields, grass and shrublands, and road corridors will have no or minimal 

effect on scenery because they perpetuate and maintain the existing landscape character. Treatment of 

non-native invasive plant species may be initially noticeable to the casual observer, but the effects are 

temporary and typically diminish in less than one year.  

The visible effects of future prescribed burns will be temporary. Within one year any visible evidence that 

remains is not noticeable to the casual observer due to regrowth of herbaceous vegetation.  

No significant cumulative impacts to the scenic resources are expected to result from this action.  

C4 Transportation 

C4 – Project Issue(s) Related to the Resource 

Project issues related to roads and their usage pertaining to the North Shenandoah Mountain Project are as 

follows: 

1. The access for timber harvest through the use of existing roads first, then temporary roads if needed, 

should be favored over new system road construction to meet the Forest Plan’s management approach 

to decrease the miles of system roads. 

2. The scope and scale of the proposed activities for a large landscape may not be achievable with 

current Forest Service capabilities. This may lead to conflicting outcomes and the advancement of 

some Forest plan desired conditions over others during implementation, e.g. nonnative invasive 

species treatment, shortleaf pine restoration. 

C4 – Scope of the Analysis 

All roads identified for use are found in the national infrastructure (INFRA) database and are depicted 

through GIS and are located within the boundaries of 150,000 acres of public and private lands within 

Pendleton County, West Virginia and Rockingham County, Virginia. The North Shenandoah Mountain 

Project is bounded on the east by State Routes 259 and 763, on the north by the Virginia and West 
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Virginia state boundary, on the east by WV State Route 3, and on the south by US Highway 33. About 

103,000 acres of the project area are National Forest System (NFS) lands on the North River Ranger 

District. 

Existing and future roads needs and conditions were identified during the Travel Analysis Process (TAP), 

subsequent roads analysis including the analysis done for this project and have been updated in 

accordance with some changes in budget and management direction. All of the identified roads needed for 

this project have been determined to be part of the minimum road system needed by the forest to perform 

work. After the original TAP was done, it was recognized that road needs could not be viewed from a 

static system and that re-evaluations would have to take place periodically in order to determine if a road 

needed to have its maintenance level increased or decreased or if its seasonal status or date needed to be 

changed or if any other changes such as decommissioning or construction of new road segments to 

facilitate necessary work needed to take place. For the purposes of the North Shenandoah Mountain 

Project, all of the roads within the project area were analyzed in regards to haul routes, open/closure 

status and the need for any work to be done to facilitate access as well as how public access could be 

impacted.  

C4 – Existing Situation 

The majority of the roads in the project area were constructed from the 1950s through the late 1980s for 

timber management access while others were constructed for fire access, wildlife and vegetation 

management and for recreation. The established infrastructure of roads are both open and closed to 

vehicular use by the public. All roads identified for use for this project are for access in regards to 

landscape scale restoration and management aimed at improving watershed conditions, restoring habitats 

for terrestrial and aquatic species, increasing resilience in ecological systems, and providing forest 

products to local economies. Miles open to the public are both year-long and seasonal. Roads that are 

closed to the public consist of Administrative Use roads and roads which are closed to all vehicular 

traffic.  

During the TAP, roads on the National Forest were assessed in order to help determine the Minimum 

Road System needed to carry out the Forest Service mission. Roads which were not properly recorded in 

the system as well as needs for decommissioning, new road construction or other areas where road 

information needed to be updated were identified. This process allowed each district the opportunity to 

not only look at why a road was originally constructed (timber access, fire management, wildlife 

management, recreation, etc.), but also to assess its present and future need. The analysis also recognized 

that periodic re-evaluations, additions, corrections and reductions in road lengths, status and need would 

have to be done. For this reason, each district was required to go through a Road Management Objective 

review in FY16/17 which allowed them to look at the TAP and see if their road needs had changed.  

Presently, the George Washington and Jefferson National Forests maintain approximately 1,655 miles of 

road open to the public seasonally and year-long. There are approximately 826 miles of road suitable for 

passenger cars (maintenance level 3, 4 & 5) and 1,881 miles of maintenance level 2 roads (high 

clearance) on the National Forest. Costs for maintaining roads, the activities which are performed as part 

of general maintenance and the frequency which those activities are performed, are from the forest TAP, 

see table 40. Please note that these figures are gross amounts and they include overhead costs which vary 

by district based upon the amount of force account work that is done versus contracted work costs which 

will have an associated profit added to its overall cost. Only ML 2 and ML 3 road costs are considered for 

this project. 
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Table 40. Average cost per mile annually for road maintenance activities for maintenance level (ML) 1 
through 5  

Maintenance 
Activity Frequency ML 1 ML 2 ML 3 

ML 4 
Aggregate 

ML 4 
Asphalt ML 5 

Grading and ditching 
shoulders 

Once per year ML 2, 
Twice per year ML 3,4, 
Shoulders once per 5 

years ML 5 

   $ 500   $ 1,000   $1,000   $ 200   $ 200  

Aggregate surface 
replacement 

spot surfacing per ML 
3, 1000 tons ML4, 
Once per 8 years 

- -   $ 1,000   $ 2,500  -  -  

Shoulder 
replacement  

ML 5 only once per 5 
years 

-  - -  -  -   $ 200  

Asphalt repair Pot hole repair, crack 
sealing 

-  -  -   -  $4,000   $ 4,000  

Drainage repair or 
replacement 

One > 36" corrugated 
metal pipe per mile per 

year  

-  -   $3,000   $3,000   $ 3,000   $3,000  

Drainage repair and 
replacement 

One < 36" corrugated 
metal pipe per mile per 

5 years -  
ML 1, 2 dips 

 $200   $ 500   $2,000  $2,000  $2,000  $2,000  

Sign 
replacement/repair 

Average -  $ 100   $ 200   $ 300   $ 300   $ 300  

Gate repair Once per 5 years  -  $ 300   $ 300  -   -  - 

Vegetation removal, 
mech 

Mechanical - once per 
5 years ML 3,4 &5, 

once per 10 years ML 
2 

-  $ 300   $ 600   $ 600   $ 600   $ 600  

Vegetation removal Herbicide once per 4 
years 

   $ 200   $ 200   $ 200   $ 200   $ 200  

Hazard tree removal  Annual  -  -  $ 200   $ 200   $200   $200  

TOTALS   $200   $1,900   $8,500  $ 9,800  $10,500  $10,700  

Notes: Cost is derived from Forest Service Maintenance Prescription Guidelines (FSH 7709.58). Maintenance activity, frequency 
and costs are adapted to local conditions on the GWJNF. Cost figures are gross amounts and account for all costs to operate a 
maintenance program on a Forest, including overhead. Actual overhead varies by District based on amount of force acct work 
conducted - Forest maximum standard set at 55%. For further verification take cost for route and divide by 55% to determine 
amount available for contracts / materials; compare to ground conditions. The road cost analysis also accounts for scheduling these 
activities over 1, 2 or 3 years depending on existing condition and use. Seasonal restrictions also reduced needed maintenance 
costs by the length of time they are restricted per year - on average 6 months. 

When costs are associated with roads, one of the things that is generally not discussed is the forest budget 

and the allocations apportioned to each district for roadwork. An assessment of need is made, but 

budgetary constraints can actually dictate which need is met and which need must be addressed when/if 

additional funding becomes available. As a recognized forest priority, roadwork necessary to complete the 

North Shenandoah Mountain Project will take precedence over other recognized needs for roadwork on 

the district. 

C4 – Direct, Indirect and Cumulative Effects  

The changes to the Forest Service road transportation system to implement alternative 1 are described in 

detail in the Transportation section of the proposed action (Alternative 1). The changes to or effects of 

alternative 1 on the Forest Service roads systems are described briefly as follows: 
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System Road Construction and Adoption 

Three segments of new system roads are being added to implement the proposed vegetation management 

activities. About 1.35 miles are being constructed and 0.8 miles are being adopted, for a total of 2.15 

miles added to the system. Construction of road segments entails the use of heavy equipment for clearing 

and grubbing to establish a road sub-base, base and traveled way width with a stable surface able to hold 

up during logging operations and constructed in such a manner as to be sustainable through minimum 

maintenance activities. 

Reconstruction 

Several roads needed for timber removal would require about 19.1 miles of reconstruction, ranging from 

curve widening to major reconstruction. Reconstruction may require the same equipment necessary for 

road construction, but work takes place within the established traveled way corridor. 

For example: FSR 423W Cross Mountain Admin Road - This existing gated road template which is used 

to access wildlife habitat would be reconstructed and formally adopted as a system road. Beyond this 

existing template, a temporary road (0.7 mile) would be constructed to access a unit designated as needing 

treatment. The temporary road would then be converted to a linear wildlife feature.  

Maintenance 

Routine maintenance would be implemented on approximately 25-30 road miles. Maintenance of roads 

consists of resurfacing, grading, ditch and pipe cleaning and some pipe replacement if necessary. Some 

roads that are currently in storage or at maintenance level 2 (ML2) would be opened and maintained or 

reconstructed to provide temporary access to treatment units for the duration of the project. Upon project 

completion, these roads would return to their current maintenance or storage status and would remain on 

the system. 

Temporary Road Construction 

The project would construct approximately 40 segments of temporary road for a total of about 15 miles. 

These roads would not be added to the permanent system, and would be decommissioned via barrier and 

passive restoration after completion of the project. After their use is complete, temporary roads are 

stabilized to prevent sedimentation and resource damage and any temporary structures or aids used for 

access are removed. Stabilization could include, but is not limited to the following, as needed: out-

sloping, construct drainage dips and water-spreading ditches, remove temporary bridges and culverts, 

eliminate ditches would be eliminated; ruts and berms would be removed; the road would be effectively 

blocked to normal vehicular traffic where feasible under existing terrain conditions; and cross ditches and 

water bars would be built, as staked or otherwise marked on the ground and approved by the Forest 

Service. Temporary road cuts, fill slopes, and shoulders also may be seeded and fertilized, and bare areas 

or roads with soil compaction may require harrowing, disking or ripping.  

System Road Decommissioning 

13.51 miles of system road decommissioning is proposed. Road decommissioning is defined as: 

“Activities that result in the stabilization and restoration of unneeded roads to a more natural state.” (36 

CFR 212.1, FSM 7705 – Transportation System). Decommissioning actions typically include taking the 

road off of the Forest Service INFRA system, adding barriers, and allowing passive restoration. Storm-

proofing and culvert removal may be included, as necessary. Although decommissioning will result in a 

loss of 7.2 miles of vehicular access to forested land by the public, a greater benefit is derived from 

removing road mileage from the system that is not sustainable and which contributes to surface loss, 

sedimentation, resource damage and which generates costs associated with maintenance repairs to roads 
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which have been evaluated as not being needed to accomplish work on the forest, and thus not a 

necessary part of the minimum road system. In accordance with the Forest Plan, roads that are found 

within priority watersheds that have sensitive aquatic species such as trout, or have exhibited water 

quality concerns would be a priority for decommissioning. The Forest Plan has direction to decommission 

100-200 miles of system roads and unauthorized roads over the next ten (10) years, thus roads identified 

as causing resource damage, or which are in priority watersheds are to be high on the list for 

decommissioning. For this project, roads identified as such and those identified as not meeting the 

requirements to qualify as a minimum road per the TAP and subsequent analysis are shown below in table 

41. 

Table 41. Roads to decommission 

FDR# Name Milepost Beginning Milepost End Length 

304 Dry Run 1.400 3.500 2.100 

547 Kephart 0.000 2.400 2.400 

548 Hopkins Run 0.400 0.700 0.300 

549 Raccoon Run 0.000 2.000 2.000 

549A Shackleford 0.000 0.900 0.900 

151Q Stoney Fork Spur 0.000 0.750 0.750 

235 Marshall Run 1.800 4.610 2.810 

235A Root Run 0.000 1.600 1.600 

2000 Waggy 0.000 0.480 0.480 

423B Turner Run 0.800 1.000 0.200 

Upfront roads costs for construction, reconstruction, and maintenance were estimated based on indicated 

cost averages and are in the economics section of this report in table 42 below. The overall change in 

anticipated average annual costs would be a reduction of about $19,166.00/year, based on the new system 

roads, decommissioning proposals, and cost estimates indicated above (1.35 miles of new ML2 roads at 

about $1,900/year; and about 11.19 miles of ML2, and 2.35 miler of ML1 roads removed at $1,900 and 

$200.00/year, respectively). 

Alternative 2 would not include the changes to the transportation system of alternative 1, but would 

include maintenance activities on each existing road according to their respective maintenance levels as 

described in table 40. Choosing not to do any of the work on roads in regards to pre-use maintenance and 

reconstruction would have a negative impact in terms of increased surface loss, sedimentation and 

maintenance needs during any sustained usage. In order for the project to be successful, preparatory work 

on the roads needs to be done in a timely manner prior to use. 

Additional impacts from roads are discussed in other resource sections, as applicable. This analysis is in 

line with the policy for assessing the minimum roads system established for the needs of the forest, 

maintenance needs for those roads and the effects to public access and as shown on the motor vehicle use 

map which is in accordance with the Travel Analysis Process (TAP). 
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C5 Economics 

C5 – Project Issue(s) Related to the Resource 

The economic costs of all project activities, including long-term needs after implementation, should be 

disclosed. 

C5 – Scope of the Analysis 

This analysis considered project costs associated with: planning, roads construction, contract development 

and administration, marking and appraisal, non-native invasive species control, and reforestation. 

Revenues were estimated from timber receipts anticipated from units that would receive commercial 

logging treatments. 

C5 – Existing Situation 

This project is in the planning stage, and has not generated implementation costs or revenues. 

C5 – Direct, Indirect and Cumulative Effects 

The proposed action would involve the sale of approximately 52,110 (hundred cubic feet)(or about 14,359 

million board feet of saw timber and 114,870 tons of small-diameter forest products within sale areas of 

approximately 3,829 acres. This is based on the assumption of current staffing and funding levels. Based 

on historic data and examination of current market conditions, the sale would yield discounted revenues 

of approximately $1,433,418 in timber sales, or approximately $ 27.50 per CCF. The discounted direct 

costs associated with the sale total $1,297,535 (see table 42). The computed cost-benefit ratio for the 

Proposed Action (Alternatives 2) is 1.1. The discounted net gain for the project is $ 135,855 for the 

Federal Government and thus can be considered a cost-effective action. 

Roads costs in table 42 reflect all road associated costs including new road construction, re-construction, 

road maintenance, and post completion maintenance costs. 

Alternative 2, no-action, would result in no benefits, income or cash outlays for the Federal Government.  

Cumulative Economic Effects  

Under the proposed action, the main cumulative economic effect of the North Shenandoah Mountain 

Project is the positive socio-economic impact to the forest products industry, its employees, and local 

communities. Such projects help to bolster this sector of the local economy which depends on federal 

timber to supply raw material needs. Affected industries include logging, primary wood-producing 

facilities and value-added industries such as furniture and homebuilding. These industries provide 

numerous job opportunities in the region. Additionally, people employed with the forest products industry 

purchase goods and services in the communities that they work and live in, supporting other small 

businesses such as restaurants, grocers, and supply stores. This is commonly referred to as the “multiplier 

effect.”  

The no-action alternative does not have a net present value because the commercial timber sales are not 

being proposed. Under the no action, there may be a negative cumulative socio-economic impact to the 

industry, employees, and local communities, due to impacts on federal timber supply. Table 42 displays 

the net present value of the proposed action. 
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Table 42. Economic analysis figures for the commercial timber sale portion of the treatments 

Activity 
Net Present Value of 

Proposed Action 

a) Timber sale receipts  $1,563,300  

Total discounted value  $1,433,418  

a) NEPA expenses (estimated to be $ 10 /ccf)  $521,100  

b) Roads costs. (construct, reconstruct, 
maintenance) 

 $274,739  

c) Contract preparation time/sale admin  $167,232  

d) Marking and appraisal  $191,122 

e) Non-native invasive species control   $83,616 

f) Required reforestation  $59,726 

Total discounted costs  $1,297,535 

Discounted revenues - Discounted Costs  $135,883  

Revenue per acre  $35.49  

Cost benefit ratio 1.1  

Source: North Shenandoah Mountain Silviculture Report, Project Record, NRRD. 

Road construction – Costs include pioneering (removal of trees, shrubs, bushes and other vegetation), 

clearing and excavation, base establishment, ditch construction, pipe placement, removal of rock and 

stones and the placement of erosion control devices (silt fence, ditches, catch basins, etc.). Road 

construction is completed when driving surface has been established according to the desired Operational 

Maintenance Level (OML). The higher OML, the higher the costs for construction. The costs generally 

range between $6000/mi - $10000/mi on the national forest. 

Road reconditioning – Reconditioning involves re-establishment of driving surface according to the 

desired Operational Maintenance Level, aggregate placement, ditch re-establishment and other work 

necessary for the desired driving surface and traveled way width. Road reconditioning costs vary 

depending upon pipe replacement or reconstruction activities that may require the use of a rock hammer 

or other specialized equipment, but costs are approximately between $3500/mi - $6000/mi. 

Road maintenance – Costs include re-establishment of driving surface according to the desired 

Operational Maintenance Level. At times, the road base along with ditch work, aggregate replacement 

and pipe replacement may need to be done as well. Costs range between $1500/mi -$2500/mi. 
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Chapter 4 – Project Consultation and Coordination 

List of Preparers 

This environmental assessment was prepared by the USDA Forest Service, George Washington and 

Jefferson National Forests. A Forest Service interdisciplinary team developed the proposed action and 

alternatives (which were the result of extensive work with the forest collaborative), conducted multiple 

analyses, prepared the environmental assessment document, and conducted technical reviews of analyses 

and documentation. Table 43 identifies the coordinators and resource specialists who participated in the 

overall preparation of the project environmental assessment.  

Table 43. List of contributors to the environmental assessment 

Contributor 

Mary Yonce, Ranger, North River and Lee Ranger Districts 

Tyler VanOrmer, North Zone Fire Management Officer 

Kevin Kyle, Zone Silviculturist (North River and Lee Districts) 

James O’Hear, GIS Specialist 

Pauline Adams, Forest Hydrologist 

Tom Collins, Geologist 

Lyndsey Curtin, Fire Ecologist 

Meg Riddle, Zone Wildlife Biologist 

Dawn Kirk, Fisheries Biologist 

Mike Madden, Archaeologist 

Michael Hill, Landscape Architect 

Ginny Williams, Landscape Architect 

Steve Woods, INFRA Data Steward, transportation  

Mary Greenwood, Recreation Planner 

Ray Nelling, Timber Management Assistant 

Stacey Weems, Soil Scientist 

Karen Overcash, Forest Planner (now retired) 

Barbara Cisneros, Forest Planner (detailed) 

Jessie Howard, NEPA Coordinator  
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Agencies and Persons Consulted 
The Forest Service consulted the following Federal, state, and local agencies and organizations during the 

development of this environmental assessment.

 

United States Fish and Wildlife 

Service 

Virginia Department of Game 

and Inland Fisheries 

Virginia Department of 

Conservation & Recreation-

Department of Natural Heritage  

Virginia State Historic 

Preservation Office 

West Virginia Department of 

Natural Resources  

Natural Resources and 

Conservation Service 

Eastern Shawnee Tribe of OK 

Absentee Shawnee Tribe of OK 

Shawnee Tribe 

City of Harrisonburg, VA 

VA Deer Hunters Association 

Rockingham County, VA  

VA Chapter Sierra Club 

VA Dept of Forestry 

WV Dept of Natural Resources 

South Fork Fire 

VA Wilderness Committee 

Wild Virginia 

VA Dept of Game and Inland 

Fisheries 

WV Divison of Forestry 

NRCS 

Washington Area Trail Riders 

VA Chapter Sierra Club 

Friends of Shenandoah 

Mountain 

Potomac Appalachian Trail 

Club 

Shenandoah Valley Bicycling 

Club 

Trout Unlimited 

Young Forest 

USDA Forest Service 

Southern Environmental Law 

Center 

VT VA Cooperative Extension 

VA Bear Hunters Association 

WV Dept of Natural Resources 

VA Dept of Game and Inland 

Fisheries 

Tetra Tech 

The Bay Journal 

VA 4WD Association  

Virginia Master Naturalists  

VA Forestry Association 

VA Dept of Environmental 

Quality 

Northern Virginia Trail Riders 

Association 

VA Dept of Forestry 

Feedstone Hunt Club 

VT VA Cooperative Extension 

VA Dept of Game and Inland 

Fisheries 

VA Loggers Association 

VA Wilderness Committee 

Washington Area Trail Riders 

VA Dept of Game and Inland 

Fisheries 

WV Dept of Natural Resources 

Wild Virginia 

Shenandoah Valley Bicycle 

Coalition 

National Wild Turkey 

Federation 

Rep. Bob Goodlatte 

VA Horse Council 

National Wild Turkey 

Federation 

VA Wilderness Committee 

Canaan Valley Institute 

VA Wilderness Committee 

Canaan Valley Institute 

VA Bear Hunters Association 

Ruffed Grouse Society 

Rockingham County, VA  

Greif Packaging LLC 

Pendleton County, WV 

American Motorcyclist 

Association 

Ruffed Grouse Society 

Take Aim Cycling 

Wild Virginia 

Ruffed Grouse Society 

WV Dept of Natural Resources 

American Motorcyclist 

Association 

Community Alliance for 

Preservation 

The Nature Conservancy 

VA 4WD Association 

International Mountain 

Bicycling Association 

Back Country Horsemen in VA 

Washington Area Trail Riders 

WestRock 

Potomac Appalachian Trail 

Club 

National Forests Foundation 

Feedstone Hunt Club 

Trout Unlimited 

VA Bear Hunters Association 

Potomac Appalachian Trail 

Club 

Daily News Record 

VA Dept of Forestry 

Rocky Mountain Elk 

Foundation 

VA Dept of Game and Inland 

Fisheries 

Washington Area Trail Riders 

Blue Ridge Prism 

Wild Virginia 

Quality Deer Management 

Association 

VA Wildflower 

Eastern Mennonite University
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Appendices 

Appendix 1: Ecological Departure 
Table 44 through table 49 show current conditions and ecological departure by watershed in the analysis 

area. The six watersheds with management areas MA 13, 7E1, & 7G where proposed treatments would take 

place are included. 

Table 44. Capon Run watershed current conditions and ecological departure 

Vegetation ESH* Late Closed Late Open Mid Closed Mid Open Total Acres Departure 

Cove 5 1299 6 450 5 1 1,764 - 

Cove-actual% 0% 74% 0% 25% 0%  - -  - 

Cove-desired% 4% 48% 9% 39% 0%  - -  - 

Departure value 0% 48% 0% 25% 0%  - -  26% 

Oak 70 6497 23 809 64 29 7,462.7 - 

Oak-actual% 1% 87% 0% 11% 1%  -  - - 

Oak-desired% 12% 14% 57% 7% 10%  -  - - 

Departure value 1% 14% 0% 7% 1% -   - 77% 

Pine 7 2115 4 268 7 5 2,401 - 

Pine-actual % 0% 88% 0% 11% 0%  - -  - 

Pine-desired% 13% 5% 54% 3% 25%  - -  - 

Departure value 0% 5% 0% 3% 0% -  -  91% 

*Early successional habitat 

Table 45. German River watershed current conditions and ecological departure 

Vegetation ESH* Late Closed Late Open Mid Closed Mid Open Total Acres Departure 

Cove 1 1843 4 519 3 1 2371 - 

Cove-actual% 0% 78% 0% 22% 0% - - - 

Cove-desired% 4% 48% 9% 39% 0% - - - 

Departure value 0% 48% 0% 22% 0% - - 30% 

Oak 9 5476 40 287 5 29 5817 - 

Oak-actual% 0% 94% 1% 5% 0% - - - 

Oak-desired% 12% 14% 57% 7% 10% - - - 

Departure value 0% 14% 1% 5% 0% - - 80% 

Pine 0 822 0 15   5 837 - 

Pine-actual % 0% 98% 0% 2% 0% - - - 

Pine-desired% 13% 5% 54% 3% 25% - - - 

Departure value 0% 5% 0% 2% 0% - - 93% 

*Early successional habitat 
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Table 46. Shoemaker River watershed current conditions and ecological departure 

Vegetation ESH* Late Closed Late Open Mid Closed Mid Open Total Acres Departure 

Cove 5 890 2 250 6 1 1153 - 

Cove-actual% 0% 77% 0% 22% 1% - - - 

Cove-desired% 4% 48% 9% 39% 0% - - - 

Departure value 0% 48% 0% 22% 0% - - 30% 

Oak 158 9272 87 766 31 29 10315 - 

Oak-actual% 2% 90% 1% 7% 0% - - - 

Oak-desired% 12% 14% 57% 7% 10% - - - 

Departure value 2% 14% 1% 7% 0% - - 76% 

Pine 10 856 20 56 2 5 944 - 

Pine-actual % 1% 91% 2% 6% 0% - - - 

Pine-desired% 13% 5% 54% 3% 25% - - - 

Departure value 1% 5% 2% 3% 0% - - 89% 

*Early successional habitat 

Table 47. Little Dry River watershed current conditions and ecological departure 

Vegetation ESH* Late Closed Late Open Mid Closed Mid Open Total Acres Departure 

Cove 19 1674 8 509 6 1 2216 - 

Cove-actual% 1% 76% 0% 23% 0% - - - 

Cove-desired% 4% 48% 9% 39% 0% - - - 

Departure value 1% 48% 0% 23% 0% - - 28% 

Oak 197 8799 41 632 43 29 9712 - 

Oak-actual% 2% 91% 0% 7% 0% - - - 

Oak-desired% 12% 14% 57% 7% 10% - - - 

Departure value 2% 14% 0% 7% 0%  -  - 77% 

Pine 40 2173 6 78 5 5 2301 - 

Pine-actual % 2% 94% 0% 3% 0% - - - 

Pine-desired% 13% 5% 54% 3% 25% - - - 

Departure value 2% 5% 0% 3% 0% - - 90% 

*Early successional habitat 

Table 48. Rough Run watershed current conditions and ecological departure 

Vegetation ESH* Late Closed Late Open Mid Closed Mid Open Total Acres Departure 

Cove 6 1243 5 335 2 1 1590 - 

Cove-Actual% 0% 78% 0% 21% 0% - - - 

COVE-Desired% 4% 48% 9% 39% 0% - - - 

Departure Value 0% 48% 0% 21% 0% - - 30% 

Oak 82 4094 44 338 6 29 4565 - 

Oak-Actual% 2% 90% 1% 7% 0% - - - 

OAK-Desired% 12% 14% 57% 7% 10% - - - 

Departure Value 2% 14% 1% 7% 0% - - 76% 

Pine 24 686 7 48 1 5 765 - 
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Vegetation ESH* Late Closed Late Open Mid Closed Mid Open Total Acres Departure 

Pine-Actual % 3% 90% 1% 6% 0% - - - 

PINE-Desired% 13% 5% 54% 3% 25% - - - 

Departure Value 3% 5% 1% 3% 0% - - 88% 

*Early successional habitat 

Table 49. Kettle Creek watershed current conditions and ecological departure 

Vegetation ESH* Late Closed Late Open Mid Closed Mid Open Total Acres Departure 

Cove 13 881 2 280 2 1 1178 - 

Cove-Actual% 1% 75% 0% 24% 0% - - - 

Cove-Desired% 4% 48% 9% 39% 0% - - - 

Departure Value 1% 48% 0% 24% 0% - - 27% 

Oak 17 4136 22 209 0 29 4384 - 

Oak-Actual% 0% 94% 1% 5% 0% - - - 

Oak-Desired% 12% 14% 57% 7% 10% - - - 

Departure Value 0% 14% 1% 5% 0% - - 80% 

Pine   87  - 18 0 5 105 - 

Pine-Actual % 0% 83% 0% 17% 0% - - - 

Pine-Desired% 13% 5% 54% 3% 25% - - - 

Departure Value 0% 5% 0% 3% 0% - - 92% 

*Early successional habitat 
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Appendix 2: Description of Management Prescriptions Areas 
The follow descriptions of MA prescriptions are found in the Forest Plan. 

MA prescription 1B-Beech Lick Knob Recommended Wilderness Study Area is one of two new stand-alone 

areas in the Forest Plan that are recommended for congressional designation as a national wilderness area. 

Until legislation, this area is managed to provide for existing uses where compatible while protecting its 

wilderness characteristics. (Forest Plan, p. 4-32). The only intersection with this prescription involves the 

proposed road decommissioning for 235A-Root Run. 

MA prescription 4B-Little Laurel Run Natural Research Area is part of a national network of ecological 

resources designated for research, education and maintenance of biological diversity on NFS lands (Forest 

Plan, p. 4-48). 

MA prescription 4D-Special Biological Areas are areas that serve as core areas for conservation of the most 

significant and rarer elements of biological diversity identified on the Forest. These areas or communities 

are assemblages of diverse habitat for threatened and endangered species, sensitive and locally rare species 

that occupy a small portion of the landscape, but contribute significantly to biological diversity (Forest Plan, 

p. 4-53). 

4F – Mount Pleasant National Scenic Area is a 7,695-acre area designated by the U.S. Congress in 1994. 

The purposes of the George Washington National Forest Mount Pleasant Scenic Area Act are to: Ensure 

appropriate protection and preservation of the area’s scenic quality, water quality, natural characteristics, and 

water resources; Protect and manage vegetation to provide wildlife and fish habitat consistent with 

paragraph (1); Provide areas that may develop characteristics of old-growth forests; and Provide a variety of 

recreation opportunities that are consistent with the preceding purposes. The only intersection with this 

prescription involves the proposed road decommissioning 2.1 miles of FSR 304 Dry Run Reservoir Road 

(Forest Plan, p. 4-67 to 4-69). 

MA prescription 4FA – Shenandoah Mountain Recommended National Scenic Area is a 67,000 acre area 

recommended to Congress for designation as a National Scenic Area (Forest Plan, p. 4-70). 

MA prescription 5C-Designated Utility Corridors surrounds the Dominion Energy Power transmission line 

across the project area (Forest Plan, p. 4-76). 

MA prescription 7B-Scenic Corridors is found along US Route 33 on the southern end of the project area 

and is managed for high quality scenery (Forest Plan, p. 4-81). 

MA prescription 7C-Rocky Run All Terrain Vehicle Use Area. This area is one of three areas on the Forest 

where all-terrain vehicle use is authorized. The emphasis is to provide routes designated specifically for 

licensed full size off-highway vehicle, all-terrain vehicle, and/or motorcycle users (Forest Plan, p. 4-85). 

MA prescription 7D-West Side Shooting Range is a range for rifle and pistol shooting (Forest Plan, p. 4-89). 

MA prescription 7G-Pastoral Landscapes. These areas are often associated with old farm lands. They are 

actively managed for a variety of wildlife species that need open canopies and open woodlands. The 

emphasis is on providing, through maintenance or restoration, high quality, generally open landscapes with a 

pastoral landscape character within a patchwork of forested areas. While the emphasis is on the open 

conditions, these areas also contain forested areas, including bottomland hardwoods. These landscapes 

provide important open grassland conditions for wildlife (Forest Plan, p. 4-101). 
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MA prescription 8E7-Shenandoah Mountain Crest: This large area, which also includes the Cow Knob 

Salamander special biological area, is managed to protect and/or enhance habitat for the Cow Knob 

salamander and for other outstanding natural biological values. The protection, maintenance and restoration 

of species, natural communities and ecological processes are the primary objectives (Forest Plan, p. 4-113).  

MA prescription 11-Riparian Corridors include the riparian habitat along streams, lakes, wetlands and 

floodplains. These corridors are managed to retain, restore and/or enhance the inherent ecological processes 

and functions of the associated aquatic, riparian and upland components within the corridor. These areas are 

not specifically mapped on the prescription area map but are embedded within other management 

prescriptions (Forest Plan, p. 4-118). 

MA prescription 12D-Remote Backcountry Areas. Remote Backcountry Areas are managed to provide 

mature successional forest with developing or well-developed canopies, large woody material on the ground 

and den and cavity trees. Recreation opportunities are provided in these large remote, core areas where users 

can obtain a degree of solitude and the environment can be maintained in a near-natural state. There is little 

evidence of humans or human activities other than recreation use and nonmotorized trails (Forest Plan, p. 4-

127). 

MA prescription 13–Mosaics of Habitat areas are the core areas where desired ecosystem and species 

diversity conditions are managed through the use of timber harvest, prescribed fire, and other management 

activities. Wildlife habitat management activities provide for both ecological objectives and recreational 

(hunting and wildlife viewing) objectives; while meeting the demand for timber products through timber 

harvest, salvage of dead and dying trees, and personal use for firewood (Forest Plan, p. 4-131). 

MA prescriptions 7G and 13 are suitable for timber management. Combined, the prescriptions total 

approximately 66,867 acres or 65% of the North Shenandoah Mountain Project area. However, not all acres 

that are allocated to a MA prescription that is suitable for timber management are actually suitable due to 

other site-specific conditions (e.g slope, rock outcrops) or Forest Plan standards related to other resources 

(e.g. old growth, riparian areas). Most of the remaining MA prescriptions are suitable for the use of 

prescribed fire.  
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Appendix 3: Roads Proposal  
Table 50 details the roads proposal, which includes the following totals: construction (1.35 mile), reconstruction (19.1 miles), temporary (14.4 miles), 

maintenance (24.51 miles), and decommissioning (13.51 miles), for a total of 72.9 miles.  

Key to the data in the following columns: 

 Working area–name assigned to the vicinity within the project boundary 

 Length–determined from tap and other educated estimates; temp road estimates subject to change 

 Need–estimated type of work required: c - new construction; recon - reconstruction; maint - maintenance; temp - temporary road; decomm - 

decommission  

 Priority–level of importance for engineering assessment and reporting  

 Dominion row–is the proposed road going to be impacted by the proposed dominion row upgrade? 

Table 50. The status and proposed need in the project area.  

Working Area FDR# Name 
MP 
Beg 

MP 
End Length 

Oper 
Maint 

Planned 
ML Status Need 

Dom 
Row Notes 

Blue Hole/Grove Hol 302 Grove Hollow 0 1.81 1.81 3 3 open maint No General maintenance for 
hauling 

Blue Hole/Grove Hol 302 Grove Hollow 1.81 1.9 0.09 3 3 seasonal maint No General maintenance for 
hauling 

Blue Hole/Grove Hol 302 Grove Hollow 1.9 7.3 5.4 2 2 seasonal maint No Expect General maintenance 
for hauling and to reach multiple 
proposed treatments 

Blue Hole/Grove Hol 302B Grove Hollow 0 1.3 1.3 2 2 admin maint No General maintenance for 
hauling 

Blue Hole/Grove Hol 302B Grove Hollow 1.3 1.7 0.4 2 2 admin maint No Continue maintenance from 
2015 to reach one proposed 
timber unit 

Blue Hole/Grove Hol 302C Rocky Spur 1 1.2 0.2 1 2 closed maint No Continue maintenance from 
2015 to reach one proposed 
timber unit 

Blue Hole/Grove Hol TEMP U-104 0 0.2 0.2 planned 2 temp temp No Old access road footprint from 
prior harvesting 

Blue Hole/Grove Hol TEMP U-100-102 0 0.6 0.6 planned 2 temp temp No 
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Working Area FDR# Name 
MP 
Beg 

MP 
End Length 

Oper 
Maint 

Planned 
ML Status Need 

Dom 
Row Notes 

Blue Hole/Grove Hol TEMP U-56 0 0.7 0.7 planned 2 temp temp No Old access road footprint from 
prior harvesting 

Feltz/Leading Ridge 240 VEPCO 0 2.6 2.60 3 3 open maint Yes General maintenance for 
hauling 

Feltz/Leading Ridge 240 VEPCO 2.6 2.7 0.10 3 3 open recon Yes Concrete crossing; estimate for 
upgrading; Stewarship? 

Feltz/Leading Ridge 240 VEPCO 2.7 3.2 0.50 2 2 seasonal maint Yes Need access point to reach U-
22; heavy maint for hauling 

Feltz/Leading Ridge 1117 Old Man's Run 0 1.5 1.50 2 2 open recon Yes Culvert issues; resurfacing; 
fords; Dominion ROW ? 

Feltz/Leading Ridge 1117 Old Man's Run 1.5 2.2 0.70 2 2 open recon Yes Lost surfacing; exposed 
bedock; curve widening; 
Dominion ROW imprv? 

Feltz/Leading Ridge 1117 Old Man's Run 2.2 3.2 1.00 2 2 open maint Yes 
 

Feltz/Leading Ridge 1117
A 

Ritchie Spur 0 0.5 0.50 2 2 admin maint Yes Expect routine maint to reach 2-
3 units; possilbly ending at temp 
road; otherwise only 0.5mi 

Feltz/Leading Ridge 1117
A 

Ritchie Spur 0.5 1.7 1.20 1 2 closed maint Yes Expect routine maint to reach 2-
3 units; possilbly ending at temp 
road; otherwise only 0.5mi 

Feltz/Leading Ridge 1117
B 

Feltz Ridge 0 1 1.00 2 2 open maint Yes Expect routine maint to reach 
temp road - 1 proposed unit 

Feltz/Leading Ridge 240G Leading Ridge 0 0.5 0.50 2 2 admin maint Yes General maintenance for 
hauling 

Feltz/Leading Ridge TEMP U-18 0 0.3 0.3 planned 2 temp temp Yes - 

Feltz/Leading Ridge TEMP U-20 0 0.2 0.2 planned 2 temp temp Yes - 

Feltz/Leading Ridge TEMP U-24 0 0.4 0.4 planned 2 temp temp Yes - 

Feltz/Leading Ridge TEMP U-21 0 0.6 0.6 planned 2 temp temp Yes Access to unit; potential 
Stewardship? 

Feltz/Leading Ridge TEMP U12, 13 & 14 0 1.6 1.6 planned 2 temp temp Yes ~0.8 mi from 240G OK for 
TEMP; remainder poor - 
explore ROW from SE private 
prop to 12/13 

Feltz/Leading Ridge TEMP U15 & 16 0 0.6 0.6 planned 2 temp temp Yes Add from 240G 



Appendices 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
175 

Working Area FDR# Name 
MP 
Beg 

MP 
End Length 

Oper 
Maint 

Planned 
ML Status Need 

Dom 
Row Notes 

Feltz/Leading Ridge TEMP U-22 0 0.3 0.3 planned 2 temp temp Yes Length depends on access 
point from FR240 

German R. 439 Cold Springs 
Hollow 

0 1.4 1.4 2 2 open maint Yes Refresh existing surface 
aggregate 

German R. 439 Cold Springs 
Hollow 

1.4 2.1 0.7 2 2 open recon Yes 4 fords, private structures, etc. 

German R. 439 Cold Springs 
Hollow 

2.1 2.7 0.6 2 2 open recon Yes Entrenched road in bottomland; 
major reconstruction 

German R. 439 Cold Springs 
Hollow 

2.7 2.8 0.1 2 2 open recon Yes Major turn realignment; boulder 
outcropping; 

German R. 439 Cold Springs 
Hollow 

2.8 3.3 0.5 2 2 open maint Yes Gobble Mtn proposed units  

German R. TEMP U-68, U-69, U-
70 

0 0.6 0.6 planned 2 temp temp no 
 

Mitchell Knob 87 Ft. Seybert 9.4 9.72
2 

0.322 2 2 open maint No Clear ROW for FS hauling thru 
private section? 

Mitchell Knob 87 Ft. Seybert 9.72
2 

10.1 0.378 3 3 open maint No Clear ROW for FS hauling thru 
private section? 

Mitchell Knob 152 Mitchell Knob 0 6.5 6.5 2 2 seasonal recon No Routine maintenance; limiting 
curves for large haul trucks e.g. 
reconstruction? 

Mitchell Knob 153 Buck Lick 0 0.4 0.4 2 2 open maint No No FS ROW to join WV county 
road;  

Mitchell Knob 152D Wildlife 
Clearing 

0 0.5 0.5 2 2 seasonal maint No 
 

Mitchell Knob 152F Big Al's 0 0.3 0.3 1 2 closed recon No 
 

Mitchell Knob TEMP U-27 0 0.1 0.1 planned 2 temp temp No (Existing access off of WV 
Rd3/1?)  

Mitchell Knob TEMP U-30 & 40 0 0.2 0.2 planned 2 temp temp No 
 

Mitchell Knob TEMP U-32 0 0.5 0.5 planned 2 temp temp No 
 

Mitchell Knob TEMP U-34 & U-35 0 0.4 0.4 planned 2 temp temp No 
 

Other 304 Dry Run 1.4 3.5 2.1 2 D open decomm No Decomm past dam; keep first 
0.3 mi off US 33 

Other 547 Kephart 0 1.81 1.81 2 D open decomm No Decomm all; Off US33 
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Working Area FDR# Name 
MP 
Beg 

MP 
End Length 

Oper 
Maint 

Planned 
ML Status Need 

Dom 
Row Notes 

Other 547 Kephart 1.81 2.4 0.59 2 D admin decomm No Decomm all; Off US33 

Other 548 Hopkins Run 0.4 0.7 0.3 2 D admin decomm No Past property line; off US33 

Other 549 Raccoon Run 0 2 2 2 D open decomm No Old 33 

Other 151Q Stoney Fork 
Spur 

0 0.75 0.75 1 D closed decomm No Add this as proposed action 

Other 235A Root Run 0 1.6 1.6 1 D closed decomm No Decomm proposed; Beech Lick 
area 

Other 235 Marshall Run 1.8 4.61 2.81 2 D admin decomm No This road is open for the first 
1.8 miles; Then 2.81 mile is 
admin use only; the proposal is 
to decommission the 2.81 miles 
portion from 235a and beyond.  

Other 2000 Waggy 0 0.48 0.48 2 D admin decomm No This would be decommissioned 
because it would be 
inaccessible when Marshal Run 
is decommissioned; 

Other 549A Old 33 
Shackleford 

0 0.9 0.9 2 D open decomm No Off of Raccoon Run 

Slate Lick/Cross Mtn 230 Slate Lick Run 0 0.61 0.61 3 3 open maint No Routine maintenance 

Slate Lick/Cross Mtn 230 Slate Lick Run 0.61 1.68 1.07 3 3 seasonal maint No Routine maintenance 

Slate Lick/Cross Mtn 230 Slate Lick Run 1.68 2.9 1.22 2 2 admin maint No Routine maintenance 

Slate Lick/Cross Mtn 423 Gauley Ridge 0 1.19 1.19 3 3 open recon No ERFO improvements planned 

Slate Lick/Cross Mtn 423 Gauley Ridge 1.19 1.51
3 

0.323 3 3 seasonal recon No ERFO improvements planned 

Slate Lick/Cross Mtn 423 Gauley Ridge 1.51
3 

4.7 3.187 2 2 seasonal recon No ERFO improvements planned 

Slate Lick/Cross Mtn 555 Little 
Shoemaker 

0 0.3 0.3 2 2 open maint No Improvements needed for 
hauling 

Slate Lick/Cross Mtn 1279 Hog Pen Run 0 2.3 2.3 2 2 seasonal recon No Reconstruction in sections; 
curve widening? 

Slate Lick/Cross Mtn 1279
A 

Hog Pen Spur 0 0.5 0.5 2 2 admin maint No Routine maintenance 

Slate Lick/Cross Mtn 1279
B 

Turkey Ridge 0 0.6 0.6 2 2 seasonal maint No Routine maintenance 
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Working Area FDR# Name 
MP 
Beg 

MP 
End Length 

Oper 
Maint 

Planned 
ML Status Need 

Dom 
Row Notes 

Slate Lick/Cross Mtn 1279
D 

Buck Rub 0 0.3 0.3 1 2 closed maint No Routine maintenance 

Slate Lick/Cross Mtn 1279
E 

Hog Pen 
(Extension) 

0 0.75 0.75 planned 2 admin constr No Footprint existing; permanent 
addition to system 

Slate Lick/Cross Mtn 423B Turner Run 0 0.8 0.8 2 2 open recon No ERFO improvements planned. 
Reconstruction; admin closure; 
access blockage from private 

Slate Lick/Cross Mtn 423B Turner Run 0.8 1 0.2 2 D open decomm No Decommission past ford along 
creek; currently impacted by 
OHV's 

Slate Lick/Cross Mtn 423W Cross 
Mountain 

0 0.8 0.8 2 2 admin recon No Existing road template (0.8 mi, 
adoption of existing WL access 
road). Needs curve widening, 
pipe placement, aggregate 
placement 

Slate Lick/Cross Mtn 555A Little 
Shoemaker 
(Extension) 

0 0.6 0.6 planned 2 admin constr No New system road off of 555 to 
access U-5 

Slate Lick/Cross Mtn TEMP U3 & U4 0.8 1.8 1 planned 2 temp temp No  1.0 new construction of temp 
road 

Slate Lick/Cross Mtn TEMP U-11 0 1 1 planned 2 temp temp No Off 1279 

Slate Lick/Cross Mtn TEMP U-2 & U-6 0 0.6 0.6 planned 2 temp temp No From end of 1279D; thru U-6 

Slate Lick/Cross Mtn TEMP U-50 & U-107 0 0.7 0.7 planned 2 temp temp No Off 1279B thru U-1 

Slate Lick/Cross Mtn TEMP U-10 0 0.2 0.2 planned 2 temp temp No Off the end of 423B  

Slate Lick/Cross Mtn TEMP U-8 0 0.7 0.7 planned 2 temp temp No Off of FR230; two separate 
segments proposed 

Slate Lick/Cross Mtn TEMP U-53 & 55 0 0.5 0.5 planned 2 temp temp No Off new system road 1279_? 

Slate Lick/Cross Mtn TEMP U-501 & 52 0 1 1 planned 2 temp temp No Off end of 1279_? Hog pen 
(extend) 

Slate Lick/Cross Mtn TEMP U-49 & U-504 0 0.9 0.9 planned 2 temp temp No Off end of 1279_? Hog pen 
(extend) 

Slate Lick/Cross Mtn TEMP U-5 0 0.5 0.5 planned 2 temp temp No Off SR 612; existing access 
point on state Rd?; may need 
VDOT entry permit 
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Appendix 4: Past, Ongoing, and Reasonably Foreseeable Future Vegetation Management 
Actions 
Typically, the past, ongoing and foreseeable actions, together with alternative 2 are examined by watershed. Activities specifically affecting hydrology 

(water flow and water quality) are addressed in the soils and hydrology report by watershed. Table 51 only covers known Forest Service vegetation 

management activities in the project area (North River Ranger District). Other potential management activities are described in the narrative in chapter 3 

on past, present, and reasonably foreseeable future actions. 

Table 51. Types of forest vegetation management and acreages in the past thirty years in the project area by watershed 

Current and 
Past 20 years 

Shoemaker 
Federal 

Shoemaker 
Private 

Little 
Dry 

River 
Federal 

Little 
Dry 

River 
Private 

Capon 
Run 

Federal 

Capon 
Run 

Private 

German 
River 

Federal 

German 
River 

Private 

Kettle 
Creek 

Federal 

Kettle 
Creek 
Private 

Rough 
Run 

Federal 

Rough 
Run 

Private 
Totals 

Federal 
Totals 
Private 

Clear cuts 0 48 0 0 0 0 0 27 0 150 0 0 0 225 

Coppice (with 
reserves) 

154 0 284 0 139 0 0 21 18 0 136 0 731 21 

Single tree 
selection 

0 38 0 116 0 0 0 0 0 36 0 0 0 190 

Commercial 
thinning 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Crop tree 
release 

34 0 139 0 100 0 0 0 28 0 153 0 454 0 

Wildfire 1040 0 0 0 64 196 0 0 0 0 0 0 1104 196 

Reforestation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-native 
invasive 
species 

treatments 

300 0 153 0 16 0 0 0 28 0 82 0 1914 0 

Prescribed 
burning 

1500 0 0 0 0 0 0 0 0 0 0 0 1500 0 

Totals 3028 86 576 116 319 196 0 0 74 186 371 0 4368 584 

Yearly 
average 

151.4 4.3 28.8 5.8 16.0 9.8 0 0 3.7 9.3 18.6 0 218.4 29.2 
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Appendix 5: Silvicultural Treatment Units  
Table 52. List of all treatment units by silvicultural prescription, acreage and forest type. 

Unit number Prescription Forest Type Acreage Working Area 

MA prescription - 02 Large MA prescription Burn Unit 52, 80, 20 1,350 Slate Lick 

MA prescription - 03 Large MA prescription Burn Unit 53, 16, 80 1,608 Slate Lick 

107 Variable thin. 45 22 Slate Lick 

107 - patch Coppice w/ reserves. 45 6 Slate Lick 

108 Coppice w/ reserves. 45 12 Slate Lick 

2 Coppice w/ reserves. 52 32 Slate Lick 

3 Variable thin. 45, 80, 42, 53 131 Slate Lick 

301 Coppice w/ reserves. 80 24 Slate Lick 

302 Coppice w/ reserves. 80 13 Slate Lick 

303 Shortleaf restoration. 80 4 Slate Lick 

304 Shortleaf restoration. 42 12 Slate Lick 

4 Coppice w/ reserves. 53, 80 60 Slate Lick 

401 Shortleaf restoration. 80 8 Slate Lick 

5 Variable thin. 42, 80, 56 299 Slate Lick 

502 Coppice w/ reserves. 56 32 Slate Lick 

505 Coppice w/ reserves. 80 13 Slate Lick 

506 Shortleaf restoration. 80 21 Slate Lick 

507 Shortleaf restoration. 10 9 Slate Lick 

508 Shortleaf restoration. 10 20 Slate Lick 

515 Shortleaf restoration. 53 5 Slate Lick 

6 Variable thin. 53 59 Slate Lick 

7 Variable thin. 53 32 Slate Lick 

7 - patches Coppice w/ reserves. 53 11 Slate Lick 

8 Variable thin. 53, 52 156 Slate Lick 

801 Coppice w/ reserves. 53 15 Slate Lick 

802 Shortleaf restoration. 52 4 Slate Lick 

803 Shortleaf restoration. 52 19 Slate Lick 
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Unit number Prescription Forest Type Acreage Working Area 

804 Shortleaf restoration. 52 12 Slate Lick 

8 - patch Coppice w/ reserves. 53 5 Slate Lick 

9 Variable thin. 15 77 Slate Lick 

901 Shortleaf restoration. 10 4 Slate Lick 

902 Shortleaf restoration. 15 6 Slate Lick 

10 Coppice w/ reserves. 53, 3 60 Slate Lick 

49 Variable thin. 53, 15 38 Slate Lick 

50 Variable thin. 45, 53 34 Slate Lick 

52 Coppice w/ reserves. 52 15 Slate Lick 

53 Coppice w/ reserves. 52 7 Slate Lick 

501 Coppice w/ reserves. 52 8 Slate Lick 

504 Coppice w/ reserves. 53 17 Slate Lick 

514 Shortleaf restoration. 45 22 Slate Lick 

59 Coppice w/ reserves. 52 5 Slate Lick 

513 Shortleaf restoration. 53 5 Slate Lick 

511 Shortleaf restoration. 53 13 Slate Lick 

512 Shortleaf restoration. 52 4 Slate Lick 

49 - patch Coppice w/ reserves. 10 9 Slate Lick 

54 Variable thin. 53, 52 74 Slate Lick 

54 - patches Coppice w/ reserves. 52 10 Slate Lick 

510 Shortleaf restoration. 52 6 Slate Lick 

503 Coppice w/ reserves. 52 16 Slate Lick 

55 Variable thin. 52 39 Slate Lick 

509 Shortleaf restoration. 45 9 Slate Lick 

FSI - 01 Forest Stand Improve 53 22 Slate Lick 

FSI - 02 Forest Stand Improve 53 69 Slate Lick 

FSI – 03 Forest Stand Improve 53 36 Slate Lick 

FSI – 04 Forest Stand Improve 80 9 Slate Lick 

FSI – 05 Forest Stand Improve 53 6 Slate Lick 

FSI – 06 Forest Stand Improve 80 34 Slate Lick 
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Unit number Prescription Forest Type Acreage Working Area 

FSI – 07 Forest Stand Improve 53 15 Slate Lick 

FSI – 08 Forest Stand Improve 52 21 Slate Lick 

FSI – 09 Forest Stand Improve 53 13 Slate Lick 

FSI – 10 Forest Stand Improve 53 11 Slate Lick 

FSI – 11 Forest Stand Improve 53 24 Slate Lick 

FSI – 12 Forest Stand Improve 80 23 Slate Lick 

FSI – 13 Forest Stand Improve 45 27 Slate Lick 

12 Coppice w/ reserves. 53, 45 44 Leading Ridge and Feltz Ridge 

14 Variable thin. 53, 45 75 Leading Ridge and Feltz Ridge 

13 Coppice w/ reserves. 53, 45 27 Leading Ridge and Feltz Ridge 

16 Shortleaf restoration. 16, 53 29 Leading Ridge and Feltz Ridge 

209 Shortleaf restoration. 45 9 Leading Ridge and Feltz Ridge 

23 Coppice w/ reserves. 53, 20 32 Leading Ridge and Feltz Ridge 

205 Table Mtn. / Pitch rest. 20 11 Leading Ridge and Feltz Ridge 

206 Shortleaf restoration. 20 8 Leading Ridge and Feltz Ridge 

15 Shortleaf restoration. 16, 53 38 Leading Ridge and Feltz Ridge 

22 Variable thin. 53, 45 87 Leading Ridge and Feltz Ridge 

211 Table Mtn. / Pitch rest. 45 20 Leading Ridge and Feltz Ridge 

105 Coppice w/ reserves. 52 27 Leading Ridge and Feltz Ridge 

210 Shortleaf restoration. 20 14 Leading Ridge and Feltz Ridge 

21 Variable thin. 53, 23 95 Leading Ridge and Feltz Ridge 

207 Shortleaf restoration. 16, 23 44 Leading Ridge and Feltz Ridge 

17 Coppice w/ reserves. 45, 53 52 Leading Ridge and Feltz Ridge 

203 Shortleaf restoration. 45 7 Leading Ridge and Feltz Ridge 

204 Table Mtn. / Pitch rest. 15 23 Leading Ridge and Feltz Ridge 

18 Coppice w/ reserves. 15, 81 18 Leading Ridge and Feltz Ridge 

20 Variable thin. 45 28 Leading Ridge and Feltz Ridge 

208 Shortleaf restoration. 15 15 Leading Ridge and Feltz Ridge 

201 Coppice w/ reserves. 45 13 Leading Ridge and Feltz Ridge 

25 Coppice w/ reserves. 45, 52 34 Leading Ridge and Feltz Ridge 
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Unit number Prescription Forest Type Acreage Working Area 

202 Shortleaf restoration. 4 4 Leading Ridge and Feltz Ridge 

24 Coppice w/ reserves. 52, 15 66 Leading Ridge and Feltz Ridge 

FS - 14 Forest Stand Improve 55 18 Leading Ridge and Feltz Ridge 

FS – 15 Forest Stand Improve 55 8 Leading Ridge and Feltz Ridge 

FS – 16 Forest Stand Improve 55 8 Leading Ridge and Feltz Ridge 

FS – 17 Forest Stand Improve 53 10 Leading Ridge and Feltz Ridge 

FS – 18 Forest Stand Improve 53 38 Leading Ridge and Feltz Ridge 

FS – 19 Forest Stand Improve 53 24 Leading Ridge and Feltz Ridge 

FS – 20 Forest Stand Improve 53 13 Leading Ridge and Feltz Ridge 

FS – 21 Forest Stand Improve 80 9 Leading Ridge and Feltz Ridge 

FS – 22 Forest Stand Improve 53 20 Leading Ridge and Feltz Ridge 

FS – 23 Forest Stand Improve 80 22 Leading Ridge and Feltz Ridge 

FS – 24 Forest Stand Improve 45 27 Leading Ridge and Feltz Ridge 

FS – 25 Forest Stand Improve 52 81 Leading Ridge and Feltz Ridge 

FS – 26 Forest Stand Improve 52 36 Leading Ridge and Feltz Ridge 

MA prescription – 01 Large MA prescription Burn Unit 33, 52, 80 1,501 Blue Hole 

71 Coppice w/ reserves. 52 45 Blue Hole 

72 Coppice w/ reserves. 53, 52 43 Blue Hole 

104 Coppice w/ reserves. 53 44 Blue Hole 

75 Variable thin. 45 68 Blue Hole 

701 Shortleaf restoration. 45 14 Blue Hole 

56 Variable thin. 53 44 Blue Hole 

609 Coppice w/ reserves. 45, 38 39 Blue Hole 

702 Shortleaf restoration. 53 13 Blue Hole 

601 Coppice w/ reserves. 43 13 Blue Hole 

606 Shortleaf restoration. 45 7 Blue Hole 

607 Shortleaf restoration. 52 6 Blue Hole 

60 Variable thin. 45 32 Blue Hole 

602 Coppice w/ reserves. 45 13 Blue Hole 

603 Table Mtn. / Pitch rest. 52, 45 36 Blue Hole 
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Unit number Prescription Forest Type Acreage Working Area 

100 Coppice w/ reserves. 38, 53 18 Blue Hole 

101 Table Mtn. / Pitch rest. 38 14 Blue Hole 

102 Coppice w/ reserves. 52 26 Blue Hole 

79 Table Mtn. / Pitch rest. 38, 53 39 Blue Hole 

74 Table Mtn. / Pitch rest. 52, 45 15 Blue Hole 

FS – 27 Forest Stand Improve 52 21 Blue Hole 

FS – 28 Forest Stand Improve 80 37 Blue Hole 

FS – 29 Forest Stand Improve 80 31 Blue Hole 

FS – 30 Forest Stand Improve 70 68 Blue Hole 

FS – 31 Forest Stand Improve 10 23 Blue Hole 

FS – 32 Forest Stand Improve 52 74 Blue Hole 

FS – 33 Forest Stand Improve 80 28 Blue Hole 

FS – 34 Forest Stand Improve 52 25 Blue Hole 

FS – 35 Forest Stand Improve 60 25 Blue Hole 

FS – 36 Forest Stand Improve 60 35 Blue Hole 

FS – 37 Forest Stand Improve 53 27 Blue Hole 

FS – 38 Forest Stand Improve 45 55 Blue Hole 

FS – 39 Forest Stand Improve 80 45 Blue Hole 

FS – 40 Forest Stand Improve 53 69 Blue Hole 

FS – 41 Forest Stand Improve 53 29 Blue Hole 

FS – 42 Forest Stand Improve 53 25 Blue Hole 

FS – 43 Forest Stand Improve 53 26 Blue Hole 

69 Variable thin. 53 112 German River 

70 Coppice w/ reserves. 53 12 German River 

604 Shortleaf restoration. 3 13 German River 

605 Shortleaf restoration. 53, 33 19 German River 

68 Coppice w/ reserves. 52 27 German River 

27 Coppice w/ reserves. 42, 33 51 Camp Run Mitchell Knob 

45 Variable thin. 53, 16 34 Camp Run Mitchell Knob 

43 Variable thin. 53, 16 46 Camp Run Mitchell Knob 
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Unit number Prescription Forest Type Acreage Working Area 

42 Coppice w/ reserves. 16 7 Camp Run Mitchell Knob 

38 Coppice w/ reserves. 15, 53 36 Camp Run Mitchell Knob 

39 Coppice w/ reserves. 53, 45 22 Camp Run Mitchell Knob 

28 Coppice w/ reserves. 45, 53 14 Camp Run Mitchell Knob 

40 Coppice w/ reserves. 52 25 Camp Run Mitchell Knob 

30 Variable thin. 3, 42 115 Camp Run Mitchell Knob 

29 Coppice w/ reserves. 53, 33 30 Camp Run Mitchell Knob 

37 Coppice w/ reserves. 52 27 Camp Run Mitchell Knob 

35 Variable thin. 53, 3 106 Camp Run Mitchell Knob 

34 Coppice w/ reserves. 53 16 Camp Run Mitchell Knob 

32 Variable thin. 10, 52 161 Camp Run Mitchell Knob 

33 Coppice w/ reserves. 52, 53 16 Camp Run Mitchell Knob 

FS – 44 Forest Stand Improve 38 27 Camp Run Mitchell Knob 

FS – 45 Forest Stand Improve 16 26 Camp Run Mitchell Knob 

FS – 46 Forest Stand Improve 53 14 Camp Run Mitchell Knob 

FS – 47 Forest Stand Improve 10 15 Camp Run Mitchell Knob 

FS – 48 Forest Stand Improve 33 14 Camp Run Mitchell Knob 

FS – 49 Forest Stand Improve 80 17 Camp Run Mitchell Knob 

FS – 50 Forest Stand Improve 42 23 Camp Run Mitchell Knob 

FS – 51 Forest Stand Improve 42 10 Camp Run Mitchell Knob 
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Appendix 6: Soils and Slope Maps of the 5 Working Areas 

 

Figure 23. Slate Lick/Cross Mountain Working Area soils and slope map with proposed harvest and 
prescribed burn treatments 
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Figure 24. Mitchell Knob/Camp Run Working Area soil and slope map with proposed harvest and prescribed 
burn treatments 
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Figure 25. Feltz Ridge/Leading Ridge Working Area slope and soils map with proposed harvest and prescribed burn treatments 
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Figure 26. German River Working Area soils and slope map with proposed harvest and prescribed burn treatments 
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Figure 27. Blue Hole/Grove Hollow Working Area soils and slope map with proposed harvest and prescribed burn treatments 
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Appendix 7: Non-Native Invasive Plant Treatment 
Authority to treat non-native invasive plants comes from the Forest-Wide Non-Native Invasive Plant Control Environmental Assessment dated December 

of 2010. The ongoing treatment program includes a combination of measures designed to reduce non-native invasive plant infestations including various 

manual, mechanical, chemical, and cultural methods. The Chief of the U.S. Forest Service (USFS) identified non-native invasive species as one of the four 

critical threats to USFS ecosystems. As defined in Executive Order 13112 issued February 3, 1999, an invasive species is one that meets the following two 

criteria: “1) it is nonnative to the ecosystem under consideration and, 2) its introduction causes or is likely to cause economic or environmental harm or 

harm to human health.”  

To fulfill the goals of Executive Order 13112, this invasive treatment program has been intended to be adaptive in nature and allow the use of integrated 

methods for the treatment of invasive plant infestations. The purpose of this project is to protect native populations of plants and animals through the 

timely treatment non-native invasive plant infestations and to prevent or reduce the spread of non-native invasive plant infestations to high quality natural 

habitats. In selecting a treatment method, minimizing effects to native species and natural communities is a priority. 

Completing an implementation checklist is required and is included below (Appendix 7, Forest-Wide Non-Native Invasive Plant Control EA). 

The table below includes 4 sites which are being planned/ evaluated for treatment once the DN FONSI for the North Shenandoah Mountain project is 

signed. This is not an all-inclusive list, ongoing surveys are occurring to identify other priority areas to be treated. Treatments have been occurring for the 

last 4 to 5 years in many areas of the project area. Shape files are included the project record which show areas which have been treated to date. Many of 

these areas require ongoing monitoring and treatment to insure that these areas remain under control.  

Table 53. Areas where priority non-native invasive plant treatments are proposed 

Site name Non-Native Invasive Plant Species Acres 
Percent 
Infested Method Chemical(s) 

1. Shoemaker River Mile a Minute 59 30 Backpack Imazapic, Triclopyr 3a, Imazapyr, 
Glyphosate. 

2. Slate Lick fields Mile a Minute, Service berry, Multi-flora rose, 
Kentucky Fescue. 

58 80 Tractor mounted , back 
pack 

Imazapic, Triclopyr 3a, Glyphosate. 

3. Slate Lick  Ailanthus 2 80 Backpack, cut stump. Triclopyr 4 w/ seed oil carrier. 

4. Leading Ridge (A) Ailanthus, Paulownia 22 25 Backpack, cut stump. Triclopyr 4 w/ seed oil carrier. 

5. Leading Ridge (B) Ailanthus, Paulownia 27 20 Backpack, cut stump. Triclopyr 4 w/ seed oil carrier. 

6. Camp Creek, WV Ailanthus, Paulownia 50 20 Backpack Triclopyr 4 w/ seed oil carrier. 



Appendices 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
191 

Implementation Checklist for the Treatment of Non-Native Invasive Plant Species 

NRIS Site ID:______________________________ Species 

name:___________________________________  

Lat/Long in decimal degrees: N_____________ W_________________  

GIS Acres:_____________(calculated from GIS) Percent of site infested___________%  

Data Collected by:_______________________ Infested adjacent (non NFS) land? YES / NO  

List other NNIP species present at site:  

 

Treatment method proposed: (list methods, chemicals used, date to be treated, by whom, etc.)  

 

Botanist Review: (Describe any special circumstances including the presence of threatened, 

endangered, and sensitive species and rare or unique communities. List all recommended mitigations 

below.)  

 

Wildlife Biologist Review: (Describe any special circumstances including potential impacts to 

forage and wildlife investments. List all recommended mitigations below.)  

 

Aquatic Biologist Review (Only required when treating sites within riparian areas):  

 

(Describe any special circumstances including the presence of aquatic threatened, endangered, and 

sensitive species. List all recommended mitigations below.)  

 

Hydrologist/Soils Review: (Describe any special circumstances regarding potential impacts to 

water quality. List all recommended mitigations below.)  

 

Recreation Specialist Review: (Describe any special circumstances regarding recreation activities 

in the area that may be affected. List all required mitigations below.)  

 

Archaeologist Review (Only required if treatment involves ground disturbance): (Describe any 

special circumstances regarding historical or cultural significance. List all recommended 

mitigations below.)  
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Signatures and Date:  

____________________   ____________________  ____________________ 

Botanist/Ecologist    Wildlife Biologist    Aquatic Biologist 

 

____________________   ____________________  ____________________ 

        

Hydrologist     Archaeologist   Recreation Specialist 

 

*If adjacent non NFS land is infested with NNIP species consider the use of a Wyden Amendment to treat. Treatments 

on adjacent land would only occur if consistent with Wyden Amendment.  
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Appendix 8: Documentation of Threatened, Endangered or 
Sensitive Species Occurrences; Occurrence Analysis Results  
The following documentation of threatened, endangered or sensitive species occurrences for the North 

Shenandoah Mountain Restoration Project was updated November 26, 2018 (based on Region 8 sensitive 

species list effective March 15, 2018). The coding for occurrence analysis results (OAR) for 199 species can 

be found in table 54. The following codes are used:  

Occurrence Analysis Result Codes:  

1 = Project located out of known species range. 

2 = Lack of suitable habitat for species in project area.  

3 = Habitat present, species was searched for during field survey, but not found. 

4 = Species occurs in project area, but outside of activity area. 

5 = Field survey located species in activity area.  

6 = Species not seen during field survey, but possibly occurs in activity area based on habitat observed; or 

field survey not conducted when species is recognizable (time of year or time of day). Therefore assume 

presence and no additional surveys needed. 

7 = Aquatic species or habitat known or suspected downstream of project/activity area, but outside identified 

geographic bounds of water resource cumulative effects analysis area (defined as point below which 

sediment amounts are immeasurable and insignificant).  

8 = Aquatic species or habitat known or suspected downstream of project/activity area, but inside identified 

geographic bounds of water resource cumulative effects analysis area. 

9 = Project occurs in a 6th level watershed included in the USFWS/FS Threatened and Endangered Mussel 

and Fish Conservation Plan (August 8, 2007 U.S. Fish & Wildlife Service concurrence on updated 

watersheds). Conservation measures from the USFWS/FS Threatened and Endangered Mussel and Fish 

Conservation Plan applied. 

10 = Historic records for this species only; or no known records on GWJNF; or species considered 

extirpated from Virginia/West Virginia. 

Species: The term “species” includes any subspecies of fish, wildlife or plants, and any distinct population 

segment of any species or vertebrate fish or wildlife, which interbreeds when mature (Endangered Species 

Act of 1973, as amended through the 100th Congress). 

Range: The geographical distribution of a species. For use here “range” is expressed as where a species is 

known or expected to occur on or near the George Washington and Jefferson National Forests in terms of 

landform (feature name, physiographic province), political boundary (county name), or watershed (river, or 

stream name). 

Habitat: A place where the physical and biological elements of ecosystems provide a suitable environment and 

the food, cover and space resources needed for plant and animal livelihood (FSM 2605-91-8, pg. 10 of 13). 

Threatened, Endangered, and Sensitive (TES) Species Codes: 

T = federally listed as threatened  

E = federally listed as endangered  

P = federally proposed as threatened or endangered 

S = Southern Region (Region 8) sensitive species 

Global Rank: Global ranks are assigned by a consensus of the network of natural heritage programs, 

scientific experts, NatureServe and The Nature Conservancy to designate a rarity rank based on the range-

wide status of a species or variety. This system was developed by The Nature Conservancy and is widely 

used by other agencies and organizations as the best available scientific and objective assessment of taxon 
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rarity and level of threat to its existence. The ranks are assigned after considering a suite of factors including 

number of occurrences, numbers of individuals, and severity of threats. 

G1 = Extremely rare and critically imperiled with 5 or fewer occurrences or very few remaining individuals; 

or because of some factor(s) making it especially vulnerable to extinction. 

G2 = Very rare and imperiled with 6 to 20 occurrences or few remaining individuals; or because of some 

factor(s) making it especially vulnerable to extinction. 

G3 = Either very rare and local throughout its range or found locally (even abundantly at some of its 

locations) in a restricted range; or vulnerable to extinction because of other factors. Usually fewer than 

100 occurrences are documented. 

G4 = Common and apparently secure globally, although it may be rare in parts of its range, especially at the 

periphery. 

G5 = Very common and demonstrably secure globally, although it may be rare in parts of its range, 

especially at the periphery. 

GH = Formally part of the world’s biota with the exception that may be rediscovered. 

GX = Believed extinct throughout its range with virtually no likelihood of rediscovery. 

GU = Possibly rare, but status uncertain and more data needed. 

G? = Unranked, or, if following a ranking, ranking uncertain (ex. G3?). 

G_Q = Taxon has a questionable taxonomic assignment, such as G3Q. 

G_T = Signifies the rank of a subspecies or variety. For example, a G5T1 would apply to a subspecies of a 

species that is demonstrably secure globally (G5) but the subspecies warrants a rank of T1, critically 

imperiled. 

State Rank: The following ranks are used by the Virginia Department of Conservation and Recreation to set 

protection priorities for natural heritage resources. Natural Heritage Resources (NHRs) are rare plant and 

animal species, rare and exemplary natural communities, and significant geologic features. The criterion for 

ranking NHRs is the number of populations or occurrences, i.e. the number of known distinct localities; the 

number of individuals in existence at each locality or, if a highly mobile organism (e.g., sea turtles, many 

birds, and butterflies), the total number of individuals; the quality of the occurrences, the number of 

protected occurrences; and threats.  

S1 - Extremely rare; usually 5 or fewer populations or occurrences in the state; or may be a few remaining 

individuals; often especially vulnerable to extirpation.  

S2 - Very rare; usually between 6 and 20 populations or occurrences; or with many individuals in fewer 

occurrences; often susceptible to becoming extirpated.  

S3 - Rare to uncommon; usually between 21 and 100 populations or occurrences; may have fewer 

occurrences, but with a large number of individuals in some populations; may be susceptible to large-

scale disturbances.  

S4 - Common; usually >100 populations or occurrences, but may be fewer with many large populations; 

may be restricted to only a portion of the state; usually not susceptible to immediate threats.  

S5 - Very common; demonstrably secure under present conditions.  

SA - Accidental in the state.  

S#B - Breeding status of an organism within the state.  

SH - Historically known from the state, but not verified for an extended period, usually > 15 years; this rank 

is used primarily when inventory has been attempted recently.  

S#N - Non-breeding status within the state. Usually applied to winter resident species. 

SR – Reported for Virginia, but without persuasive documentation that would provide a basis for either 

accepting or rejecting the report.  

SU - Status uncertain, often because of low search effort or cryptic nature of the element.  

SX - Apparently extirpated from the state.  

SZ - Long distance migrant, whose occurrences during migration are too irregular, transitory and/or 

dispersed to be reliably identified, mapped and protected.  
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Table 54. Occurrence analysis results for threatened, endangered and sensitive species on the George Washington (GW) and Jefferson (J) National Forests 

Occurrence 
Analysis 
Results* GW J 

Species 
Name 

Common 
Name Range on or near GWJNFs Habitat - Detail TES 

Global 
Rank 

VA 
Rank 

WV 
Rank 

VERTEBRATE 

Fish 

1 - X Ammocrypta 
clara 

Western sand 
darter 

Clinch R, Powell R  Aquatic-rivers. S G3 S1 - 

1 - X Chrosomus 
cumberlande

nsis 

Blackside 
dace 

Upper Cumberland R, Upper 
Powell R, Poor Fk 

Cumberland R, Clinch R 
drainage - Staunton Ck 

McGhee Ck 

Aquatic-streams. T G2 S1 S3 (KY) 

1 - X Erimonax 
monachus 

Spotfin chub Lower N Fk Holston R Aquatic-streams. T G2 S1 - 

1 - X Erimystax 
cahni 

Slender chub Two sites - Powell R, Lee Co Aquatic-rivers. T G1 S1 - 

1 - X Erimystax 
insignis 

Blotched chub Clinch-Powell system, S Fk 
Holston R 

Aquatic-streams/rivers. S G4 S3 - 

1 - X Etheostoma 
acuticeps 

Sharphead 
darter 

S and Middle Fk Holston R Aquatic-rivers. S G3 S1 - 

1 - X Etheostoma 
cinereum 

Ashy Darter Upper Clinch R, Guest R 
gorge 

Aquatic-rivers. S G2G3 S1 - 

1 - X Etheostoma 
osburni 

Candy darter Big Stony Ck, Dismal Creek, 
Cripple Creek (New R 

watershed) 

Aquatic-streams. E G3 S1 S2 

1 - X Etheostoma 
percnurum 

Duskytail 
darter 

Copper Ck, Clinch R Aquatic-rivers. E G1 S1 - 

1 - X Etheostoma 
denoncourti 

Golden darter Four sites Clinch R, lower 
Copper Ck.  

Aquatic-rivers. Formerly: 
Tippecanoe darter, 

Etheostoma tippecanoe. 

S G3G4 S1 S2 

1 - X Etheostoma 
vulneratum 

Wounded 
darter 

N & S Fk Holston R, Clinch 
R, Powell R. 

Aquatic-Rivers. S G3 S2S3 - 

1 - X Icthyomyzon 
greeleyi 

Mountain 
brook lamprey 

M, N Fk Holston R, Copper 
Ck, Indian Ck, Clinch R, 

Powell R 

Aquatic-rivers. S G3G4 S2 S1 

1 - X Notropis 
ariommus 

Popeye shiner N Fk Holston R, Clinch R, 
Powell R 

Aquatic-rivers. S G3 S2S3 S2 
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Occurrence 
Analysis 
Results* GW J 

Species 
Name 

Common 
Name Range on or near GWJNFs Habitat - Detail TES 

Global 
Rank 

VA 
Rank 

WV 
Rank 

1 X X Notropis 
semperasper 

Roughhead 
shiner 

Upper James R watershed 
above Buchanan 

(Cowpasture R, Jackson R, 
Craig Ck) 

Aquatic-rivers. S G2G3 S2S3 - 

1 - X Noturus 
flavipinnis 

Yellowfin 
madtom 

Lower & Mid reaches of 
Copper Ck, Powell R 

Aquatic-streams. T G1 S1 - 

1 X X Noturus 
gilberti 

Orangefin 
madtom 

S Fk Roanoke R watershed, 
Roanoke R above Salem, 

Craig Ck, Johns Ck, 
Cowpasture R 

Aquatic-streams. S G2 S2 - 

1 - X Percina 
burtoni 

Blotchside 
logperch 

N Fk Holston R, Clinch R, 
Copper Ck, Little R 

Aquatic-rivers. S G2G3 S1 - 

1 - X Percina rex Roanoke 
logperch 

Upper Roanoke R watershed Aquatic-rivers. E G1G2 S1S2 - 

1 - X Percina 
williamsi 

Sickle darter S & N Fk Holston R above 
Saltville, Clinch R - lower 

Copper Ck.  

Aquatic-rivers. Formerly: 
Percina macrocephala. 

S G2  S1S2 S2 

1 - X Phenacobius 
teretulus 

Kanawha 
minnow 

Upper New R watershed Aquatic-streams. S G3G4 S2S3 S1 

Amphibian 

1 - X Aneides 
aeneus 

Green 
salamander 

Bland, Dickenson (Skegg 
Boulderfield), Lee, Russell, 

Scott, Tazewell, Washington, 
Wise, Wythe Cos VA; 
Greenbrier, Monroe, 
Pendleton Cos WV 

Damp (not wet) crevices in 
shaded rock outcrops and 

ledges; beneath loose bark; 
in cracks of standing or 

fallen trees; in or under logs 
on ground. 

S G3G4 S3 S3 

1 - X Cryptobranch
us 

alleganiensis 

Hellbender N & S Fk Holston (Whitetop 
Laurel), Clinch R, Copper Ck, 

Powell R. 

Aquatic-rivers, streams. S G3G4 S2S3 S2 

1 - X Desmognathu
s organi 

Northern 
pygmy 

salamander 

Grayson, Smyth, Washington 
Cos. Whitetop Mt. and Mt. 

Rogers 

Spruce-fir forests and 
adjacent northern 

hardwoods, >3600’ 

S G3 S2 - 

1 - X Plethodon 
hubrichti 

Peaks of Otter 
salamander 

Peaks of Otter, Apple 
Orchard Mtn 

Mixed oak, late 
successional with loose 
rocks and logs, >1800'. 

S G2 S2 - 
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Occurrence 
Analysis 
Results* GW J 

Species 
Name 

Common 
Name Range on or near GWJNFs Habitat - Detail TES 

Global 
Rank 

VA 
Rank 

WV 
Rank 

5  X - Plethodon 
punctatus 

Cow Knob 
salamander 

Shenandoah Mtn, VA & WV Mixed oak, late 
successional with loose 
rocks and logs, >2500'. 

S G3 S2 S1 

1 X - Plethodon 
sherando 

Big Levels 
salamander 

Big Levels, Augusta Co Forest and rocky talas 
slopes 1900’ – 3580’. 

S G2 S2 - 

5 X - Plethodon 
virginia 

Shenandoah 
Mountain 

salamander 

Rockingham Co Inhabits spruce-fir, birch-
hemlock, and primarily 

deciduous forests, and is 
also found in grassy spots 
and boulder fields. It tends 
to be associated with rocky 

substrates. 

S G2G3 S2 SNR 

1 - X Plethodon 
welleri 

Weller's 
salamander 

Mt Rogers & Whitetop Mtn Spruce-fir forests and 
adjacent northern 

hardwoods. 

S G3 S2 - 

Reptile 

1 X - Clemmys 
guttata 

Spotted turtle Maple Flats, Augusta Co Mostly unpolluted, shallow 
bodies of water with a soft 

bottom and aquatic 
vegetation; small marshes, 

marshy pastures, bogs, 
fens, woodland streams, 
swamps, small ponds, 
vernal pools, and lake 

margins. 

S G5 S4 S1 

5 X - Glyptemys 
insculpta 

Wood turtle Page, Rockingham, 
Shenandoah Cos; N 

Shenandoah R watershed 

Along permanent streams 
during much of year; in 

summer may roam widely 
overland; variety of 

terrestrial habitats adjacent 
to streams, including 

deciduous woods, cultivated 
fields, and woodland bogs, 
marshy fields and pastures. 

Overwinters in streams.  

S G3 S2 S3 

10 X X Pituophis 
melanoleucus 

Pinesnake Historic records from 
Alleghany, Augusta, 

Botetourt, Craig, Rockingham 

Xeric, pine-dominated or 
pine-oak woodland with 

open, low understory 

S G4 S1? SH 
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Occurrence 
Analysis 
Results* GW J 

Species 
Name 

Common 
Name Range on or near GWJNFs Habitat - Detail TES 

Global 
Rank 

VA 
Rank 

WV 
Rank 

Cos., VA: Monroe Co, WV. 
No current records known 

from GWJNF. 

established on sandy soils; 
require forest openings, with 

level, well-drained sandy 
soils and little shrub cover 

as nesting/hibernation sites. 

Bird 

1 - X Ammodramus 
henslowii 

Henslow's 
Sparrow 

Pulaski Co (Radford 
Arsenal). No nest records 

known on GWJNF. 

Open fields, meadows with 
grass interspersed with 

weeds or shrubby 
vegetation, especially in 
damp or low-lying areas; 

unmowed hayfields. 

S G4 S1B S3B 

Mammal 

10 - - Corynorhinus 
rafinesquii 

Rafinesque’s 
big-eared bat 

Has not been found in VA but 
has occurred nearby in WV, 
KY, & TN. In 1978, a large 

nursery colony was found in 
Hancock Co., TN, very close 
to the VA-TN border. Only 

possible in Lee, Scott, 
Washington Co. 

Caves in winter, large 
hollow trees summer, may 

also use cliff-lines, 
buildings, and bridges in 
summer. Not on VADCR-
NHP “Rare Animal” list. 

S G3G4 - S1 

6 X X Corynorhinus 
townsendii 
virginianus 

Virginia big-
eared bat 

Summer: VA - Tazewell Co 
(3 caves), Highland Co (1 

cave); WV - Pendleton Co (4 
caves); Winter: Highland, 
Rockingham, Bland, and 
Tazewell Cos (6 caves); 
Pendleton Co (6 caves). 
Largest VA population in 

Tazewell Co and largest WV 
population in Pendleton Co. 

Small numbers of bats 
(usually <10) in a few other 

widely scattered caves during 
summer months. Bath & 
Pulaski Co records are 

historic. No occupied caves 
currently known on Forest. 

Resides in caves winter and 
summer. Short distance 

migrant (<40 miles) 
between winter and summer 
caves. Forages primarily on 
moths and foraging habitat 
is common (fields, forests, 
meadows, etc.). Forages 
within 6 miles of summer 
caves. USFWS Critical 

Habitat is 5 caves in WV (4 
Pendleton Co and 1 Tucker 
Co). Closest Critical Habitat 
cave to GWJNF is ~3 miles 
in Pendleton Co, WV. OAR 

code of “2” used when 
project further than 6 miles 

E G3G4T
2 

S1 S2 
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from summer or winter 
occupied cave. 

1 - X Glaucomys 
sabrinus 
coloratus 

Carolina 
northern flying 

squirrel 

Mt Rogers & Whitetop area Spruce-fir forests and 
adjacent northern 

hardwoods. 

E G5T2 S1 - 

1 X - Glaucomys 
sabrinus 
fuscus 

Virginia 
northern flying 

squirrel 

Laurel Fork area, Highland 
Co 

Spruce forests and adjacent 
northern hardwoods. 

S G5T2 S1 S2 

1 - X Myotis 
grisescens 

Gray bat Ridge & Valley, Clinch R 
watershed; Russell Fk at 

Russell Fk/Pound R 
confluence. 

Caves winter and summer, 
forages widely. 

E G3 S1 - 

6 X X Myotis leibii Eastern small-
footed bat 

Blue Ridge, Ridge & Valley, 
Cumberland Mtns 

Hibernates in caves during 
winter, roosts in crevices of 
large rock outcrops, cliffs, 
and under large rocks in 

talus & boulder-fields during 
summer, plus similar man-
made structures like rip-rap 
and bridges, forages widely 

in all forested and open 
habitat types over both 

ridges and valleys. 

S G1G3 S2 S1 

6 X X Myotis 
septentrionali

s 

Northern long-
eared bat 

Blue Ridge, Ridge & Valley, 
Cumberland Mtns 

Hibernates in crevices and 
cracks of cave walls during 
winter (sometimes mines & 
tunnels), difficult to find and 
rarely seen. During summer, 

forages widely and roosts 
singly or in colonies 

underneath bark, in cavities, 
or in crevices of both live 
and dead trees. Also may 

roost in structures like 
barns, sheds, & houses. 

Decline due to WNS. 

T G1G2 S3 S3 

6 X X Myotis 
sodalis 

Indiana bat Blue Ridge, Ridge & Valley, 
Cumberland Mtns  

Caves winter, upland 
hardwoods summer, 
forages widely along 

E G2 S1 S1 
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riparian areas and open 
woodlands. 

6 X X Perimyotis 
subflavus 

Tricolored bat Every county in VA, WV, KY Caves in winter: Caves, 
trees, cliffs, barns during 
summer months. Decline 
due to WNS. Formally: 

Eastern pipistrelle. 

S G3 S1S3  

INVERTEBRATE 

Snail (Mollusk, Class Gastropoda) 

1 X - Fontigens 
tartarea 

Organ 
cavesnail 

Rock Camp Cave (1 mile 
from FS), McClung-Zenith 
Cave (1.5 mile from FS), 

Monroe Co, WV; Greenbrier, 
Pocahontas, Randolph, 
Tucker Cos, WV; Bath, 

Highland Cos, VA 

Caves. Obligate troglobite. S G2 S1S2 S2 

1 - - Gastrodonta 
fonticula 

Appalachia 
bellytooth 

No known records on GWJ. 
Scott and Wise Co records 

need to be verified. 

Damp, wooded 
environments, particularly in 
deep piles of wet leaf litter 
and around rotting wood 

debris. 

S G3G4 SU SNR 

1 X X Glyphyalinia 
raderi 

Maryland 
glyph 

Alleghany, Montgomery Cos Calciphile, edge of seeps 
within leaf litter. May 

burrow.  

S G2 S1S2 S2 

1 X   - Helicodiscus 
diadema 

Shaggy coil Alleghany Co Calciphile; semi-open, 
calcium-rich environments, 

especially limestone 
rubble/talus and thinly 

wooded limestone hills. 

S G1 S1 - 

1 X X Helicodiscus 
triodus 

Talus coil Alleghany, Botetourt, 
Rockbridge Cos 

Calciphile, limestone rubble 
on wooded hillsides and 

near cave entrances.  

S G2 S1S2 SH 

1 - X Io fluvialis Spiny 
riversnail 

Clinch R, N Fk Holston R Aquatic-rivers. S G2 S2 - 

1 - - Paravitrea 
septadens 

Brown 
supercoil 

Breaks Interstate Park, 
Dickenson Co; Buchanan 

Steep forested slopes and 
in ravines, often among 
woody debris, rocks, or 

S G1 S1 - 
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Co., VA. No known records 
on GWJ.  

deeper leaf litter; mixed 
eastern hemlock-hardwood 

forest, also in richer 
hardwood stands. 

1 - - Stenotrema 
altispira 

Highland 
slitmouth 

No known records on GWJ. 
Grayson and Smyth Co 

records need to be verified. 

Higher elevations, in leaf 
litter and woody debris. 

S G3 S1 - 

1 - - Ventridens 
decussatus 

Crossed dome No known records on GWJ. 
Scott Co records need to be 

verified. 

High elevations, usually 
>3000’, in leaf litter, 

particularly oak leaves. 

S G3 SU - 

1 - - Vertigo 
bollesiana 

Delicate 
vertigo 

No known records on GWJ. 
VA and WV records need to 

be verified. 

Leaf litter often under 
shrubs, on cliff-face ledges 
and boulder tops in mesic 
upland forest, and damp 

microsites in northern white 
cedar wetlands. 

S G4 SU - 

6 X - Vertigo clappi Cupped 
vertigo 

Greenbrier & Pendelton Cos, 
WV 

Well-rotted, humid leaf litter 
and fine soil on shaded 

boulders, talus, ledges, and 
bases of forested lime-rich 

bedrock outcrops. 

S G1G2 SU SNR 

Mussel (Mollusk, Class Bivalvia) 

1 - X Alasmidonta 
marginata 

Elktoe Greenbrier R & New R, WV. 
Upper New R; Reed Creek; 
Sinking Creek (Giles Co.); 
Wolf Creek (Bland Co.); 

upper S Fk Holston; historical 
Upper Clinch. 

Aquatic-rivers. S G4 S1S2 S2 

2  X - Alasmidonta 
varicosa 

Brook floater Potomac drainage Aquatic-rivers. S G3 S1 S1 

1 - X Alasmidonta 
viridis 

Slippershell 
mussel 

Historic in Upper Clinch R 
excluding Copper Creek 

where extant; Upper S Fk 
Holston 

Aquatic-rivers. S G4G5 S1 - 

1 - X Cumberlandia 
monodonta 

Spectaclecase 2 sites Clinch R Aquatic-rivers. E G3 S1 - 
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1 - X Cyprogenia 
stegaria 

Fanshell Lower Clinch R, Scott Co Aquatic-rivers. E G1Q S1 S1 

1 - X Dromus 
dromas 

Dromedary 
pearlymussel 

Clinch R, Powell R, N Fk 
Holston R 

Aquatic-rivers. E G1 S1 - 

1 X X Elliptio 
lanceolata 

Yellow lance Roanoke R, James R Aquatic-rivers. T G2G3 S2S3 - 

1 - X Epioblasma 
brevidens 

Cumberlandia
n combshell 

Clinch R, Powell R, N Fk 
Holston R 

Aquatic-rivers. E G1 S1 - 

1 - X Epioblasma 
capsaeformis 

Oyster mussel Clinch R, Powell R, N Fk 
Holston R 

Aquatic-rivers. E G1 S1 - 

1 - X Epioblasma 
florentina 
aureola 

Golden 
riffleshell 

Restricted to lower 1.0 mile 
of Indian Ck to Clinch R. All 

other historical populations in 
M & Upper Tennessee R 
system now extirpated.  

Aquatic-rivers. Formerly: tan 
riffleshell. 

E G1T1 S1 - 

1 - X Epioblasma 
torulosa 

gubernaculu
m 

Green-
blossom 

pearlymussel 

Clinch R, N Fk Holston R Aquatic-rivers. E G2TX SX - 

1 - X Epioblasma 
triquetra 

Snuffbox Clinch R, Powell R, N Fk 
Holston R 

Aquatic-rivers. E G3 S1 S2 

1 - X Fusconaia 
cor 

Shiny pigtoe Clinch R, Powell R, N Fk 
Holston R, Copper Ck 

Aquatic-rivers. E G1 S1 - 

1 - X Fusconaia 
cuneolus 

Fine-rayed 
pigtoe 

Clinch R, Powell R, Copper 
Ck, Little R 

Aquatic-rivers. E G1 S1 - 

1 - X Fusconaia 
masoni 

Atlantic pigtoe Roanoke R, Craig Ck 
drainage 

Aquatic-rivers. S G2 S2 - 

1 - X Hemistena 
lata 

Cracking 
pearlymussel 

Clinch R, Powell R Aquatic-rivers. E G1 S1 - 

1 - X Lampsilis 
abrupta 

Pink mucket Clinch R Aquatic-rivers. E G2 SX S1 

1 X - Lampsilis 
cariosa 

Yellow 
lampmussel 

N Fk Shenandoah R; 
Shenandoah, Warren Cos. 

Aquatic-rivers. S G3G4 S2 S1 

1 - X Lasmigona 
holstonia 

Tennessee 
heelsplitter 

Upper Clinch, N and M Fk 
Holston R drainages; Wolf 

Aquatic-streams. S G3 S1 - 
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Ck, Bland Co below Burkes 
Garden 

1 X - Lasmigona 
subviridis 

Green floater  Widely distributed in N & S 
Fk Shenandoah R, Pedlar R, 

James R 

Aquatic-rivers. S G3 S2 S2 

1 - X Lemiox 
rimosus 

Birdwing 
pearlymussel 

Clinch R, Powell R, Copper 
Ck, Little R 

Aquatic-rivers. E G1 S1 - 

1 X X Parvaspina 
collina 

James 
spinymussel 

Potts Ck, Craig Ck, Johns 
Ck, Patterson Run, Pedlar R, 

Cowpasture R, Mill Ck 
(Deerfield) 

Aquatic-rivers. Formerly: 
Pleurobema collina. 

E G1 S1 S1 

1 - X Pegias fabula Little-winged 
pearlymussel 

Clinch R, N Fk Holston R, S 
Fk Holston R, Little R 

Aquatic-streams. E G1 S1 - 

1 - X Plethobasus 
cyphyus 

Sheepnose Clinch R, Powell R Aquatic-rivers. E G3 S1 S1 

1 - X Pleurobema 
cordatum 

Ohio pigtoe Clinch R Aquatic-rivers. S G4 S1 S2 

1 - X Pleurobema 
oviforme 

Tennessee 
clubshell 

Clinch R, Powell R, N, 
Middle, S Fk Holston R 

Aquatic-streams. S G2G3 S2S3 - 

1 - X Pleurobema 
plenum 

Rough pigtoe Clinch R Aquatic-rivers. E G1 SH SH 

1 - X Pleurobema 
rubrum 

Pyramid pigtoe Upper Clinch R Aquatic-rivers. S G2G3 SH - 

1 - X Pleuronaia 
barnesiana 

Tennessee 
pigtoe 

Clinch R, Powell R, N Middle, 
S Fk Holston R 

Aquatic-rivers. S G2G3 S2 - 

1 - X Pleuronaia 
dolabelloides 

Slabside 
pearlymussel 

Clinch R, M Fk Holston, N Fk 
Holston R 

Aquatic-rivers. E G2 S2 - 

1 - X Ptychobranch
us subtentum 

Fluted 
kidneyshell 

Holston R., Powell R., Indian 
R., Clinch R., Little R., 

Copper Ck., Big Moccasin 
Ck. Critical Habitat: Indian 

Ck, VA: M Fk Holston R. VA: 
Big Moccasin Ck., VA: 

Copper Ck., VA; Clinch R, 
TN, VA: Powell R., TN, VA  

Aquatic-rivers. E G2 S2 - 
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1 - X Quadrula 
cylindrica 
strigillata 

Rough rabbits 
foot 

Clinch R, Powell R, N Fk 
Holston R, Copper Ck 

Aquatic-streams. E G3G4T
2 

S2 - 

1 - X Quadrula 
intermedia 

Cumberland 
monkeyface 

Powell R Aquatic-rivers. E G1 S1 - 

1 - X Quadrula 
sparsa 

Appalachian 
monkeyface 

Clinch R, Powell R Aquatic-rivers. E G1 S1 - 

1 - X Toxolasma 
lividum 

Purple lilliput N Fk Holston R, Clinch R Aquatic-rivers. S G3Q SH - 

1 - X Villosa 
perpurpurea 

Purple bean Clinch R, Copper Ck Aquatic-rivers. E G1 S1 - 

1 - X Villosa 
trabalis 

Cumberland 
bean 

Clinch R Aquatic-rivers. E G1 SX - 

Spider (Arachnid) 

1 - X Microhexura 
montivaga 

Spruce-fir 
moss spider 

Whitetop Mtn Damp, well-drained moss 
and liverwort mats on 

boulders in mature spruce-
fir forests. 

E G1 S1 - 

Amphipod (Crustacean, Order Amphipoda) 

1 - X Stygobromus 
abditus 

James Cave 
amphipod 

James, Sam Bells caves, 
Pulaski Co; Watsons cave, 
Wythe Co; and other New 

River caves. 

Aquatic-caves, water well. S G3 S3 - 

1 - X Stygobromus 
emarginatus 

Greenbrier 
Cave 

amphipod 

Greenbrier, Monroe Cos, WV Aquatic-caves. In caves 
under gravel in streambeds, 
occasionally in pools. Most 

abundant in smallest trickles 
of water. Primarily in tiny 

first and second order 
headwater cave streams. 

S G3 - S3 

2 X - Stygobromus 
gracilipes 

Shenandoah 
Valley cave 
amphipod 

Frederick, Rockingham, 
Shenandoah, Warren Cos 

Aquatic-caves. S G3G4 S3 S1 

1 X - Stygobromus 
hoffmani 

Alleghany 
County cave 

amphipod 

Low Moor cave, Alleghany 
Co 

Aquatic-caves, groundwater 
habitats including springs 

and seeps. 

S G2 S2 - 
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1 X - Stygobromus 
mundus 

Bath County 
cave 

amphipod 

Alleghany, Bath Cos  Aquatic-caves. S G2G3 S1S2 - 

1 - X Stygobromus 
pollostus 

Least Cave 
stygobromid 

Greenbrier, Monroe Cos, WV Aquatic-caves. S G2G3 - S3 

1 - X Stygobromus 
spinatus 

Spiny Cave 
stygobromid 

Southern Monroe Co, north-
northeast to central 

Pocahontas, Co, WV, 
primarily within the 

Greenbrier Valley. Covers a 
linear distance of ~67 miles. 

Aquatic-caves. In gravels of 
small streams and in small 

cave pools. 

S G2G3 - S2 

Isopod (Crustacean, Order Isopoda) 

1 X - Antrolana lira Madison Cave 
Isopod 

Documented population 
centers in Waynesboro-

Grottoes area, Augusta Co; 
Harrisonburg area 

Rockingham Co; valley of 
main stem of Shenandoah R, 
Warren, Cos,VA: Jefferson 
Co, WV. Not known from 

GWJNF. 

Aquatic-subterranean 
obligate in caves and karst 

groundwater. 

T G2G4 S2 S1 

1 - X Caecidotea 
incurva 

Incurved cave 
isopod 

McCullin Cave, Smyth Co; 
Groseclose Cave No. 1, 

Wythe Co 

Aquatic-caves. S G2G4 S2 - 

1 X X Miktoniscus 
racovitzai 

Racovitza's 
terrestrial cave 

isopod 

Alleghany, Botetourt, Page, 
Rockbridge, Shenandoah 

Cos 

Aquatic-caves. S G3G4 S2 - 

Crayfish (Crustacean, Order Decapoda) 

1 - X Cambarus 
callainus 

Big Sandy 
crayfish 

In VA, Upper Russell Fk 
drainage Big Sandy R 

Aquatic-streams. Fast 
flowing streams of moderate 
width. Formerly: Cambarus 

veteranus. 

T G2 S1S2 S1 

Centipede (Insect, Order Chilopoda) 

1  X X Escaryus 
cryptorobius 

Montane 
centipede 

The Priest, Nelson Co; 
Whitetop Mtn, near junction 

of Grayson, Washington, 
Smyth Co 

Upper soil horizon, spruce-
birch forests. 

S G2 S2 - 
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1 - X Escaryus 
orestes 

Whitetop 
Mountain 
centipede 

Whitetop Mtn, near junction 
of Grayson, Washington, 

Smyth Co 

Dark moist soil and litter, 
spruce-birch forests. 

S G1G2 S1S2 - 

Springtail (Insect, Order Collembola) 

1 X - Pygmarrhopal
ites sacer 

A cave 
springtail 

Bath Co Caves. S G2 S2 - 

Dragonfly (Insect, Order Odonata) 

1 X X Gomphus 
viridifrons 

Green-faced 
clubtail 

New R, Craig Ck, Pound R, 
Locust Spring 

Aquatic-rivers.  S G3G4 S2 S2 

1 - X Ophiogomph
us howei 

Pygmy 
snaketail  

Upper New R; Carroll, 
Grayson, Wythe Cos 

Aquatic-rivers. S G3 S1S2 - 

Stonefly (Insect, Order Plecoptera) 

1 - X Allocapnia 
fumosa 

Smokies 
snowfly 

High elevation rheocrenes 
(flowing springs) of Mt. 

Rogers. Grayson, Smyth 
Cos. 

Aquatic-streams. S G2 S1S2  

1 - X Megaleuctra 
williamsae 

Smokies 
needlefly 

Mt Rogers & Whitetop Mtn Aquatic-streams. S G2 S1S2 - 

1 - X Taeniopteryx 
nelsoni 

Cryptic 
willowfly 

Lewis Fk & Grindstone 
Branch N of Mt Rogers 

Aquatic-streams. S G1 S1 - 

Beetle (Insect, Order Coleoptera) 

3 X X Cicindela 
patruela 

Northern 
barrens tiger 

beetle 

Blue Ridge, Ridge & Valley Eroded slopes of exposed 
sandstone and 
conglomerate. 

S G3 S2 S2S3 

1 - - Pseudanopht
halmus 
avernus 

Avernus Cave 
beetle 

Endemic to Endless Caverns 
(commercial cave, non-FS) 

Rockingham Co. 

Caves. S G1 S1 - 

1 - X Pseudanopht
halmus 

cordicollis 

Little Kennedy 
Cave beetle 

Franklins Pit, Little Kennedy 
Cave, Omega Cave System, 
Wildcat Saltpetre Cave, Wise 

Co., VA 

Caves. S G1 S1 - 

1 X - Pseudanopht
halmus 

intersectus 

Crossroads 
Cave beetle 

Known only from Crossroads 
Cave, Millboro Springs, Bath 

Co. 

Caves. S G1G2 S1 - 
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Scorpionfly (Insect, Order Mecoptera) 

1 - X Brachypanorp
a jeffersoni 

Jefferson's 
short-nosed 
scorpionfly 

Sugar Run Mountain, Giles 
Co; Whitetop Mtn, Smyth Co. 

Moist soil around seeps. 
Only known from high 

elevation. Larvae use short 
burrows in loose soil and 

moss. 

S G2 S1S2 - 

Butterfly, Skipper, Moth (Insect, Order Lepidoptera) 

1 - X Atrytone 
arogos 

Arogos skipper Historic records, Blacksburg 
area. Caldwell Fields records 

need to be verified. 

Relatively undisturbed 
grasslands, prairies, sand 

prairies, serpentine barrens, 
grassland/herbaceous, old 
field. Larval host plant; big 

bluestem Andropogon 
gerardi. 

S G3 SH - 

3 X X Calephelis 
borealis 

Northern 
metalmark 

Alleghany, Augusta, Bath, 
Botetourt, Craig, Lee, 

Montgomery, Russell, Scott 
Cos: Historic records from 

Giles, Rockbridge Cos. 

Openings within forested or 
wooded areas, natural 

outcrops, shale or limestone 
barrens, glades or powerline 

right of ways. Larvae host 
plant; round-leaf ragwort, 

Senecio obovatus. 

S G3G4 S2S3 S2 

1 X X Callophrys 
irus 

Frosted elfin Frederick, Montgomery, 
Page, Roanoke Cos. 

Dry, open woods, clearings, 
and road/powerline ROWs 
with abundant wild indigo, 

Baptisia tinctoria. 

S G3 S2? S1 

5 X X Danaus 
plexippus 

Monarch Blue Ridge, Ridge & Valley Mixed hardwood/conifer 
forest; shrubland; 

grassland/herbaceous; old 
field; suburban/orchard; 

cropland/hedgerow. Larval 
host plant; milkweeds 

Asclepias spp. 

S G4 S4 S4 

3 X X Speyeria 
idalia 

Regal fritillary Blue Ridge, Ridge & Valley Riparian, grasslands-
shrublands. Larval host 
plant, violets, Viola spp. 

S G3 S1 S1 

2 X X Erora laeta Early 
hairstreak 

Bedford, Botetourt, Page, 
Rockbridge, Warren, Wise 

Cos., VA; Monroe, Pendleton 

Hardwood forests or 
hardwood-northern conifer 
mixed forests. Larval host 

S GU S2 S2 
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Cos., WV. Historic records 
from Giles, Montgomery Cos. 

food, young fruit of 
American beech, Fagus 

grandifolia, nuts of beaked 
hazelnut Corylus cornuta. 

Canopy dweller. 

1 X X Erynnis 
martialis 

Mottled 
duskywing 

Historic records from 
Augusta, Bedford, Botetourt, 

Craig, Montgomery, 
Rockbridge Cos.; St. Mary's 

R near entrance to 
Wilderness Area, Augusta 

Co.  

Open woodland; barrens; 
open brushy fields. Larval 
host plant; New Jersey tea 

Ceanothus americanus. 

S G3 S1S3 S3 

3 X X Erynnis 
persius 
persius 

Persius 
duskywing 

Blue Ridge, Ridge & Valley Bogs, wet meadows, open 
seepages in boreal forests. 

Larval host plant; lupine, 
Lupinus perennis, wild 

indigo, Baptisia tinctoria. 

S G5T1T
3 

S1 - 

1 X - Pyrgus 
centaureae 

wyandot 

Appalachian 
grizzled 
skipper 

Ridge & Valley Shale barrens, open shaley 
oak woodlands. Larval host 
plant; cinquefoil, Potentilla 
spp, strawberry, Fragaria 

virginina.  

S G5T1T
2 

S1 S1 

1 X X Catocala 
herodias 
gerhardi 

Herodias 
underwing 

Bald Knob, Bath Co; Poverty 
Hollow, Montgomery Co; 

Sand Mtn, Wythe Co (non FS 
property) 

Pitch pine/bear oak scrub 
woodlands, >3000'. Larval 
host plant; oak, Quercus 

spp. 

S G3T3 S2S3 SU 

1 - X Catocala 
marmorata 

Marbled 
underwing 

Montgomery Co Mesic montane hardwood 
forests; Forested wetland, 
riparian. Larval host plants; 

willows/cottonwoods, 
Salix/Populus. 

S G3G4 S2 - 

1 X - Euchlaena 
milnei 

Milne's 
euchlaena 

moth 

Warm Springs Mtn, Catawba 
Creek Slopes, Sweet Spring 
Hollow, Salt Pond Mtn. (Doe 

Creek) 

Moist, forested slopes of 
mixed pine hardwoods. 

Acidic oak woods. 

S G2G4 S2 S2 

Bee (Insect, Order Hymenoptera) 

3 X X Bombus 
affinis 

Rusty-patched 
bumble bee 

In July 2019, a survey 
positively identified rusty-

Habitat generalist: 
grasslands, old field, mature 

E G1 SH - 
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Species 
Name 

Common 
Name Range on or near GWJNFs Habitat - Detail TES 

Global 
Rank 

VA 
Rank 

WV 
Rank 

patched bumblebee 
individuals at two locations 
near the proposed project 
area. Bath Co, VA: new 

location on Warm Springs 
RD, Duncan Knob found 
6/2017. Following VA/WV 

county occurrences historic 
(Alleghany, Carroll, 

Frederick, Giles, Grayson, 
Montgomery, Nelson, Page, 

Pulaski, Rockbridge, 
Rockingham, Wythe Cos., 

VA; Hardy, Hampshire, 
Monroe, Pendleton, 

Pocahontas Cos, WV).  

woods, open woodlands, 
mixed farmland edges, 
marshes, urban areas. 
Feeds from a variety of 

plants for pollen and nectar, 
including flowering 

rhododendron and mountain 
laurel. Nest sites include 

abandoned rodent burrows, 
fallen dead wood, stumps. 
Queen only overwinters.  

NON-VASCULAR PLANT 

Lichen 

 1    - X Alectoria 
fallacina 

Witch's-hair 
lichen 

Smyth, Grayson Co S. Appalachian endemic. 
Conifer trees, especially fir 
rarely on birch, in spruce-fir 

forests; rarely fire cherry 
communities. 

S G2 SH SNR 

1 - X Gymnoderma 
lineare 

Rock gnome 
lichen 

Whitetop Mtn Spruce-fir forests. E G2 S1 - 

 1   

 

X X Heterodermia 
appalachensi

s 

Appalachian 
shield lichen 

St. Mary’s Wilderness, 
Augusta Co.; Skidmore Fork, 

Rockingham Co.; Browns 
Run, Page Co.; rock outcrop, 
6 mi. SE of Edinburg, Page 
Co.; summit of Whitetop Mt, 

Washington Co. 

Bark of hardwoods, 
occasionally on shaded 

rocks. 

S G2? S1 - 

1 - X Heterodermia 
erecta 

A foliose 
lichen 

Along Whitetop access road, 
1.2 mile from summit, 

Grayson Co., VA. 

S. Appalachian endemic. S G1? S1 - 

1 - X Hypotrachyna 
oostingii 

A foliose 
lichen 

Mount Rogers, on Smyth, 
Grayson Co. line 

Spruce-fir forests. S G2? SU - 
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Species 
Name 

Common 
Name Range on or near GWJNFs Habitat - Detail TES 

Global 
Rank 

VA 
Rank 

WV 
Rank 

1 - X Hypotrachyna 
virginica 

Virginia 
hypotrachyna 

lichen 

Mt Rogers & Whitetop Mtn Spruce-fir forests. Found on 
spruce, fir, rhododendron in 

spruce-fir and fire-cherry 
communities in S. 

Appalachian Mtns. Typically 
at higher elevations, has 

been found at lower 
elevations. 

S G1G2 S1 SNR 

1 - X Lecanora 
masana 

A lichen Whitetop Mtn, and Grayson, 
Smyth Cos 

S. Appalachian endemic. 
Spruce-fir, northern 

hardwood-conifer forest.  

S    

1 X - Melanelia 
culbersonii 

Culberson's 
Black-parmelia 

Massanutten (Fridley 
watershed) Rockingham Co; 

along trail from Wolf Gap 
Campground to Big Schloss, 

Shenandoah Co. 

Rocks in open areas and on 
talus slopes. Fully exposed, 

minimally weathered 
quartzite and sandstone 

boulderfields at elevations 
from about 1000-3300 ft. 

S G2 S4 - 

Liverwort 

1 - X Bazzania 
nudicaulis 

A liverwort Mt Rogers & Whitetop Mtn Bark and rock outcrops in 
spruce-fir forests. 

S G2G3 S? - 

2 X - Cephaloziella 
spinicaulis 

A liverwort Along SR 33, 10 miles W of 
Harrisonburg. 

Damp soil in crevices of 
shaded sedimentary rocks, 

in hemlock-hardwoods 
forest and humid to dry 

faces of ledges and cliffs in 
open oak-hickory forest. 

S G3G4 SNR - 

1 - X Leptoscyphus 
cuneifolius 

Wedge 
Flapwort 

Grayson Co Bark of Fraser fir. S G4G5 SH - 

1 - X Nardia 
lescurii 

A liverwort Blue Ridge, Ridge & Valley Riparian - on peaty soil over 
rocks, usually in shade and 

associated with water, 
<3000'. 

S G3? S1 - 

1 - X Plagiochila 
austinii 

A liverwort Little Stony Ck – Cascades; 
Red Ck on Beartown Mtn 

Rich, moist, densely 
forested ravines; shaded 

outcrops. 

S G3 S? - 

1 - X Plagiochila 
corniculata 

A liverwort Grayson, Smyth Cos Limited to densely shaded, 
humid, often fog-

S G4? SNR - 
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Species 
Name 

Common 
Name Range on or near GWJNFs Habitat - Detail TES 

Global 
Rank 

VA 
Rank 

WV 
Rank 

enshrouded mountain 
summits, usually to the 

spruce-fir association. Most 
commonly found on Fraser 

fir. 

1 - X Plagiochila 
sullivantii var. 

sullivantii 

A liverwort Whitetop Mtn, Salt Pond Mtn Moist shaded rock outcrops, 
under cliff ledges, in 

crevices. 

S G2T2 SNR - 

1 X X Plagiochila 
virginica 

A liverwort Bath, Giles, Highland, 
Roanoke Cos 

S. Appalachian endemic. 
Damp to intermittently dry 
calcareous or sandstone 
ledges or cliffs in partially 

exposed sites. 

S G3 SNR SNR 

1 X X Radula tenax A liverwort Alleghany, Amherst, 
Dickenson, Giles, Highland, 
Nelson, Smyth, Washington 

Cos 

Moist rocks or trees in 
mountains below spruce-fir 

zone; Depressed, dense 
mats on moist rocks, less 

frequently on tree trunks, in 
mountainous and hilly 
regions. Two discrete 

modes of occurrence: on 
shaded, damp rocks, and on 

tree bark in deep, moist 
forests. Does not tolerate 

submersion. 

S G3G4 SU SNR 

1 - X Sphenolobop
sis pearsonii 

A liverwort Mt Rogers & Whitetop Mtn Bark of Fraser fir, mountain 
ash, occasionally on red 

spruce, >5000'. 

S G2 S? - 

Moss 

1 - X Sphagnum 
flavicomans 

Northeastern 
peatmoss 

Whitetop Mtn Bogs, seeps. S G3 SU - 

VASCULAR PLANT 

1 - X Abies fraseri Fraser fir Grayson, Smyth Cos S. Appalachian endemic. 
Spruce–fir forests, bogs 

>5000‘ 

S G2 S1 SNR 
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Name Range on or near GWJNFs Habitat - Detail TES 

Global 
Rank 

VA 
Rank 

WV 
Rank 

1 X X Aconitum 
reclinatum 

Trailing white 
monkshood 

Blue Ridge, Ridge & Valley Rich cove sites, 
streambanks, seepages; all 

with high pH. 

S G3 S3 S3 

1 - X Actaea 
rubifolia 

Appalachian 
black cohosh 

Lower Clinch R watershed, 
Scott, Wise Cos 

Moist, rich wooded bluffs 
over limestone. 

S G3 S1 - 

1 X X Allium 
oxyphilum 

Nodding onion Monroe, Summers, Mercer, 
Greenbrier Cos, WV 

Shale barrens, sandstone 
glades. 

S G2 S1 S2 

3 X - Arabis patens Spreading 
rockcress 

Frederick, Lee, Page, 
Shenandoah, Warren Cos, 

VA; Hampshire, Hardy, 
Pendleton Cos, WV 

Shaded, calcareous cliffs, 
bluffs, and talus slopes. 

S G3 S1 S2 

3 X X Berberis 
canadensis 

American 
barberry 

Blue Ridge, Ridge & Valley Calcareous open woods, 
bluffs, cliffs, and along 

fencerows. 

S G3 S3S4 S1 

1 - X Betula uber Virginia round-
leaf birch 

One location: Cressy Ck, 
Smyth Co. 

Riparian, mixed open forest, 
usually disturbed sites. 

T G1Q S1 - 

4 X - Boechera 
serotina 

Shale barren 
rockcress 

Ridge & Valley N of James R 
watershed 

Shale barrens and adjacent 
open oak woods. 

E G2 S2 S2 

1 X - Boltonia 
montana 

Mountain 
doll's-daisy 

Augusta Co Sinkhole ponds. S G1G2 S1 - 

1 - X Botrychium 
jenmanii 

Alabama 
Grapefern 

Russell & Wise Cos. Open woods, old fields, 
pastures. Formerly: 

Sceptridium jenmanii 

S G3G4 SH - 

1 X X Buckleya 
distichophylla 

Piratebush Blue Ridge S of Roanoke R, 
Ridge & Valley S of James R 

Open oak and hemlock 
woods. 

S G3 S2 - 

1 - X Cardamine 
clematitis 

Mountain 
bittercress 

Blue Ridge, Ridge & Valley, 
S of New R watershed 

Riparian, spring seeps, 
rocky streamsides. 

S G3 S1 - 

3 X X Carex 
polymorpha 

Variable sedge Blue Ridge, Ridge & Valley, 
N of James R 

Open acid soil, oak-heath 
woodlands, responds 

positively to fire. 

S G3 S2 S1 

1 X X Carex 
schweinitzii 

Schweinitz's 
sedge 

Augusta, Bath, Highland, 
Montgomery, Pulaski, 

Washington Cos 

Bogs, limestone fens, marl 
marshes. 

S G3G4 S1 - 

1 - X Chelone 
cuthbertii 

Cuthbert 
turtlehead 

Blue Ridge Plateau, 
Grayson, Carroll Cos 

Bogs, wet meadows, boggy 
woods and thickets. 

S G3 S2 - 



Appendices 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
213 

Occurrence 
Analysis 
Results* GW J 

Species 
Name 

Common 
Name Range on or near GWJNFs Habitat - Detail TES 

Global 
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VA 
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1 - X Cleistesiopsis 
bifaria 

Small 
spreading 
pogonia 

Craig, Dickenson, Scott, 
Wise Cos 

Well drained, rather open, 
scrubby hillsides, oak-pine-

heath woodlands, acidic 
soils. 

S G4? S2 S1 

1 - X Clematis 
addisonii 

Addison's 
leatherflower 

Montgomery, Roanoke, 
Botetourt, Rockbridge Cos 

Open glades & rich woods 
over limestone and 

dolostone. 

S G1? S2 - 

1 X X Clematis 
coactilis 

Virginia white-
haired 

leatherflower 

Ridge & Valley, Rockbridge 
Co, S to Wythe Co 

Shale barrens, rocky 
calcareous woodlands. 

S G3 S3 - 

1 X - Clematis 
viticaulis 

Millboro 
leatherflower 

Endemic to VA, only in Bath, 
Rockbridge Cos. 

Shale barrens, open shaly 
woodlands. 

S G1 S1 - 

1 X X Corallorhiza 
bentleyi 

Bentley's 
coralroot 

Alleghany, Bath, Giles Cos 
VA; Monroe, Pocahontas 

Cos WV 

Dry, acid woods, along 
roadsides, well-shaded 

trails. 

S G2 S2 S1 

3 X X Delphinium 
exaltatum 

Tall larkspur Blue Ridge, Ridge & Valley Dry calcareous soil in open 
grassy glades or thin 

woodlands. 

S G3 S3 S2 

1 X - Echinodorus 
tenellus 

Dwarf burhead Pines Chapel Pond, Augusta 
Co 

Pond margins, wet 
depressions in sandy soil.  

S G5? S1 - 

1 X X Echinacea 
laevigata 

Smooth 
coneflower 

Alleghany, Montgomery Cos Open woodlands and 
glades over limestone or 

dolomite. 

E G2G3 S2 - 

2 X X Euphorbia 
purpurea 

Glade spurge Blue Ridge, Ridge & Valley Rich, swampy woods, seeps 
and thickets. 

S G3 S2 S2 

3 X X Gaylussacia 
brachycera 

Box 
huckleberry 

Alleghany, Bath, Bland, 
Carroll, Craig, Dickenson, 

Montgomery Cos; Hardy Co 
WV 

Dry, acidic forests, 
woodlands of oaks, pines, 

and other heaths. 

S G3 S1 S2 

3 X X Gymnocarpiu
m 

appalachianu
m 

Appalachian 
oak fern 

Alleghany, Augusta, Bath, 
Highland, Page, Rockbridge, 

Rockingham, Warren Cos 

Maple-birch-hemlock woods 
on mountain slopes and 

summits, moist sandstone, 
talus slopes, or bouldery 
colluvium. Requires cool, 

moist microclimate, typically 
on north-facing slopes with 
cold air seepage >2000’. 

S G3 S3 S1 
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1 X - Helenium 
virginicum 

Virginia 
sneezeweed 

Endemic to Augusta, 
Rockingham Cos. 

Seasonally dry meadows 
and sinkhole depressions. 

T G3 S2 - 

1 X - Helonias 
bullata 

Swamp-pink Augusta, Nelson Cos Sphagnum bogs, seeps, 
and streamsides. 

T G3 S2S3 - 

4 X - Heuchera 
alba 

White 
alumroot 

Shenandoah Mtn High elevation rocky woods 
and bluffs. 

S G2Q S1 S2 

2 X X Ilex collina Long-stalked 
holly 

Blue Ridge, Ridge & Valley Bogs, seep, shrubby 
streamheads, >3100'. 

S G3 S1 S2 

1 - X Iliamna corei Peter's 
Mountain-

mallow 

One location: Narrows, 
Peters Mountain, Giles Co.  

Rich, open woods along 
sandstone outcrops, soil 
pockets, fire maintained. 

E G1 S1 - 

3 X X Isotria 
medeoloides 

Small whorled 
pogonia 

In mountains of VA known 
only from Bedford, Craig, and 

Lee Cos; other VA 
occurrences in Piedmont & 

Coastal Plain. 

Open, mixed hardwood 
forests on level to gently 

sloping terrain with north to 
east aspect. 

T G2? S2 S1 

5 X X Juglans 
cinerea 

Butternut Blue Ridge, Ridge & Valley Well-drained bottomland 
and floodplain, rich 

mesophytic forests, mostly 
along toeslopes. 

S G4 S3? S3 

2 X X Liatris helleri Turgid 
gayfeather 

Blue Ridge, Ridge & Valley Shale barrens, mountain 
hillside openings. L.turgida 
synonymous with L. helleri. 

S GNR S3 S2 

1 - X Lilium grayi Gray's lily Blue Ridge, Mt Rogers & 
Whitetop Mtn (occurrences 

north of Floyd Co 
questionable). 

Bogs, open seeps, wet 
meadows, grassy balds. 

S G3 S2 - 

6 X X Monotropsis 
odorata 

Sweet pinesap Blue Ridge, Ridge & Valley Dry oak-pine-heath 
woodlands, soil usually 

sandy. 

S G3 S3 S1 

1 - X Packera 
millefolium 

Piedmont 
ragwort 

Lee, Scott Cos Open limestone outcrops 
and cedar barrens. 

S G2 S2 - 

1 X X Parnassia 
grandifolia 

Largeleaf 
grass-of-

Parnassus 

Augusta, Bland, Giles, 
Grayson, Lee, Montgomery, 
Russell, Washington, Wythe 

Fens, thinly wooded, 
gravelly seeps over 
limestone, dolomite, 

amphibolite, and ultramafic 
rocks; restricted to 

S G3 S1 - 
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calcareous or magnesium-
rich soils. 

2 X - Paxistima 
canbyi 

Canby's 
mountain lover 

Ridge & Valley, Sarver 
Barrens Special Biological 

Area, Craig Co 

Calcareous cliffs and bluffs, 
usually undercut by stream. 

S G2 S2 S2 

2 X X Phemeranthu
s teretifolius 

Quill 
fameflower 

Amherst, Augusta (west side 
of Blue Ridge, near Laurel 

Springs Gap, Humpback Mtn 
Special Biological Area), 

Bedford, Carrol, Craig (Bald 
Mtn Special Biological Area), 

Grayson, Montgomery, 
Nelson, Page, Roanoke, 

Rockingham, Warren Cos, 
VA; Hardy & Hampshire Cos, 

WV 

Calcareous sandstone 
glades, metabasalt barrens. 

Also Talinum teretifolium 
(Roundleaf fameflower) 

S G4 S4 S1 

3 X X Phlox 
buckleyi 

Sword-leaf 
phlox 

Blue Ridge, Ridge & Valley Open, often dry oak 
woodlands and rocky 

slopes, usually over shale in 
humus rich soils, often 

along roadsides. 

S G2 S2 S2 

2 X X Poa 
paludigena 

Bog bluegrass Blue Ridge, Ridge & Valley Shrub swamps and seeps, 
usually under shade. 

S G3 S2 S1 

1 X - Potamogeton 
hillii 

Hill's 
pondweed 

Bath Co Clear, cold calcareous 
ponds. 

S G3 S1 - 

2 X - Potamogeton 
tennesseensi

s 

Tennessee 
pondweed 

Ridge & Valley Ponds, back water of 
streams and rivers. 

S G2G3 S1 S2 

1 X X Pycnanthemu
m torrei 

Torrey's 
mountain-mint 

Bland, Bath, Giles, 
Rockbridge, Wythe Cos 

Open, dry rocky woods, 
roadsides, and thickets near 

streams, heavy clay soil 
over calcareous rock. 

S G2 S2 S1 

3 X X Scirpus 
ancistrochaet

us 

Northeastern 
bulrush 

Ridge & Valley Mountain ponds, sinkhole 
ponds in Shenandoah 

Valley. 

E G3 S2 S1 



Appendices 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
216 

Occurrence 
Analysis 
Results* GW J 

Species 
Name 

Common 
Name Range on or near GWJNFs Habitat - Detail TES 

Global 
Rank 

VA 
Rank 

WV 
Rank 

3 X X Scutellaria 
saxatilis 

Rock skullcap Blue Ridge, Ridge & Valley Rich, dry to mesic ridgetop 
woods, 32 counties in VA, 

likely G4/S4. 

S G3 S3 S2 

1 - X Silene ovata Mountain 
catchfly 

Dickenson, Lee, Wise Cos Rich woodlands and forests 
over limestone. 

S G3 S1 - 

1 - X Spiraea 
virginiana 

Virginia 
spiraea 

Blue Ridge, Ridge & Valley, 
S of New R 

Scoured banks of streams, 
riverside or island shrub 

thickets. 

T G2 S1 S1 

1 X X Thermopsis 
mollis 

Soft-haired 
thermopsis 

Amherst, Bath, Bedford, 
Botetourt, Montgomery, 

Rockbridge Cos 

Dry, open forests, 
woodlands, and clearings. 

S G3G4 S3 - 

4 X X Trifolium 
virginicum 

Kate's 
Mountain 

clover 

Alleghany, Augusta, Bath, 
Botetourt, Craig, Frederick, 

Highland, Rockbridge, 
Rockingham, Shenandoah, 

Warren Cos 

Shale barrens. S G3 S3 S3 

1 - X Tsuga 
caroliniana 

Carolina 
hemlock 

Blue Ridge north to James R. Rocky ridges and slopes, 
usually dry and well drained. 

S G3 S3 - 

2 X X Vitis rupestris Sand grape Ridge & Valley Scoured banks of rivers and 
streams over calcareous 

bedrock. 

S G3 S1 S2 

*These ranks should not be interpreted as legal designations.  

NA = not applicable (a conservation status rank in not applicable because the species is not a suitable target for conservation activities). 
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Appendix 9: Potential Wilderness Area Worksheets North Shenandoah Mountain Project 

Evaluating the Effects of Project Activities on Wilderness Attributes 

Name of Evaluator(s): Mary K Greenwood 

Date: 07/02/2019 

Potential Wilderness Area: Beech Lick Knob and Beech Lick Recommended Wilderness Study Area 

Existing Condition 

Table 55 includes qualitative and quantitative descriptions of current conditions using descriptive terms that discuss the effect of past actions as well as 

the kinds and amounts of past activities and developments. Existing condition description may use GIS layers (recreation opportunity spectrum, scenery 

management system, roads, etc.) to quantify effects. 

Table 55. Wilderness characteristic or attribute and existing condition for Beech Lick Knob 

Wilderness Characteristic or Attribute Describe Existing Condition 

Untrammeled 

This quality monitors modern human activities that directly control or manipulate 
the components or processes of ecological systems inside wilderness. In 
summary, wilderness is essentially unhindered and free from modern human 
control or manipulation. 

 Wildlife openings (4 on northern boundary, another 6 that stop at boundary) 

 Rocky Spur (adjacent) 

 Past timber harvests have occurred with 1 unit located along the north 
boundary in 2005 and 7 units in northeast part of area, dating 1993-2000. 

 Prescription - 1993 on NNE boundary; no existing trails near the area. 

Natural 

This quality monitors both intended and unintended effects of modern people on 
ecological systems inside wilderness since the time the area was designated. In 
summary, wilderness ecological systems are substantially free from the effects 
of modern civilization. 

The roads have altered slope stability conditions with increased potential for slope 
instability. The roads have been present for decades, and the cut slopes and fill 
slopes are generally stable. 

Watersheds functioning at risk – existing roads, failing culverts. Generally about half 
of the watershed health indicators were low across the entire NSM project area. 
Fair to poor ratings were given for habitat quality (terrestrial and aquatic), 
road/trail density, soils and fire conditions.  

Oak and pine forests (which dominate proposed treatment areas) in the project area 
are substantially departed from desired conditions as presented in the Forest 
Plan. According to the plan, between 9 and 11 % of these forests (in MA 13) 
should be in early successional habitat, defined as stands 0 to 10 years old. 
Desired conditions are that 60 to 80% of oak and pine dominated (mid and late 
successional) forests should be “open”, which can be described as having 
canopy closure of 25 to 60%. Mid successional stands are generally defined as 
stands older than early successional habitat and up to 50 to 100 years. In most 
cases we use an age of 70 years to describe the upper limit of mid successional 
forests, with late successional stands being greater than 70 years. 

However, shortleaf pine is very uncommon within the project area. The demise of 
shortleaf pine in the mountains is thought to be due largely to a changed fire 
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Wilderness Characteristic or Attribute Describe Existing Condition 

regime and the fact that it was also a highly sought after timber tree in the 
southern region for lumber and other products. It is thought that Shortleaf was in 
many cases “high-graded” out of many mixed hardwood / pine stands. This type 
of harvesting did not allow enough space or light for the species to regenerate 
itself (Guldin, 2012). 

Undeveloped 

This quality monitors the presence of structures, construction, habitations, and 
other evidence of modern human presence or occupation. In summary, 
wilderness is essentially without permanent improvements or modern human 
occupation. 

Trails: Clay Lick Run Trail (594): 4.3 m (2.6 within the wilderness study area) 
appears in trails layer that it is decommissioned – state of trail is questionable, 
whether it is still used, however it is still visible (possibly physically barricaded). 

Roads: 

 Root Run (235A): 1.4 miles within the wilderness study area (closed) 

 Marshall Run (235): 3.4 miles (0.6 miles within the wilderness study area) 

 Waggy (2000): 0.9 mile 

 Sumac Run (232A): 0.6 m 

 Grove Hallow (302): 0.22 

Outstanding opportunities for solitude (or a primitive and unconfined type of 

recreation): This quality monitors conditions that affect the opportunity for 
people to experience solitude or primitive, unconfined recreation in a wilderness 
setting, rather than monitoring visitor experiences per se. In summary, 
wilderness provides outstanding opportunities for people to experience solitude 
or primitive and unconfined recreation, including the values of inspiration and 
physical and mental challenge 

Solitude: Described as opportunities to experience solitude, or the isolation 

from the sights and sounds of management activities inside wilderness, the 
presence of others. Solitude is measured by considering the presence of 
screening, distance from impacts to the rest of the area, mitigation measures 
such as the timing of disturbances. Address solitude by discussing how the 
project activities affect the ability of a visitor to escape project impacts on 
solitude within the area. Consider linking to ROS mapping for size and 
remoteness criteria for Primitive and SPMN. 

Opportunities for Primitive Recreation: A measure of the experiences 

available without the developments and to feel a part of nature, with a high 
degree of challenge and reliance on outdoor skills rather than facilities. Address 
this attribute by describing how the project activities might affect, the number 
and type of opportunities available, the challenge of the opportunities, and the 
addition or absence of facilities.  

Summary of the recreation opportunity spectrum for Beech Lick proposed 
wilderness area:  

 Roaded natural: 4,585 acres (33%) 

 Semi-primitive motorized: 3,775 acres (27%) 

 Semi-primitive nonmotorized: 5,726 (41%) 

 Total 14,087 acres (100%) 

Summary Recreation Opportunity Spectrum for Beech Lick recommended 
wilderness study area: 

 Roaded natural: 356 acres (6%) 

 Semi-primitive motorized: 1,037.34 (18%) 

 Semi-primitive nonmotorized: 4,337.06 (76%) 

 Total 5,730.39 (100%) 

See developments listed in undeveloped attribute 

Special Features (ecological, geologic, scientific, educational, scenic or 

historical values) 
4,000 acres of old growth; 13 miles of native brook trout streams 

Manageability (as wilderness) Known illegal all-terrain vehicle use 
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Alternative 1—Proposed Action 

The proposed project will not affect the areas suitability for wilderness designation, as discussed below. 

Wilderness Characteristic or Attribute: Untrammeled 

Description of project activity or impact to quality/attribute (note: describe the activity that is affecting the 

potential wilderness area, i.e. miles of road construction, timber acres harvested, acres treated by fire, etc.): 

Table 56. Description of vegetation management project activities or impacts to quality/attribute 

Management Action Acres Percent 

Forest Stand Improvement 132 94% 

Timber Harvesting Total 355 2.5% 

Regeneration 153 1% 

Short-leaf Restoration 43.6 0.3% 

Thinning 158 1 

Prescription—Fire 371 2.6 

Is there an effect? Yes 

Is the effect improving, stable or degrading? Short term degrading, long term improving 

Description of the actual effect: 

Fire has the potential to alter soil properties, including organic matter content and nutrient related processes. 

Organic matter is one of the most important elements in retaining soil productivity and long-term site 

quality. Fire consumes organic matter and depending on the severity can significantly change organic matter 

content, and therefore, several other important aspects of soil productivity. 

Decommissioning of roads would improve previously impacted road beds through de-compaction, addition 

of organic material, revegetation of bare areas, and weed control. Although rehabilitation through de-

compaction and/or re-contouring cannot assume complete reversal to natural conditions, efforts initiate a 

long-term recovery process. Anticipated results would also provide for improvements in hydrologic function 

that otherwise may be prolonged as soil compaction persists. 

Planned actions would improve overall ecological departure by increasing the amount of open canopy 

conditions in the six watersheds (table 32). These improvements include the effects of both mechanical and 

prescribed fire operations. 

While the overall changes in age class distributions are not dramatic, improvement in the amount of early 

successional habitat is noteworthy. Early successional habitat is projected to increase by an average of 168% 

in the analysis area (ranging from 30% to almost six fold in the six watersheds) (table 32). Improvements in 

open canopy conditions are also noteworthy, increasing by an average of more than five-fold in the analysis 

area (ranging from a 146% to a nearly nine-fold increase in the six watersheds) (table 32). 

Thinning and regenerating forest stands in the analysis area will result in conditions which will improve 

regeneration potential of oak species in many locations. Increased light conditions in the understory will 

allow for an accumulation of oak seedlings and saplings over time, especially in areas where the interaction 

of prescribed fire is present (Brose et al. 2005). This would be an improvement over the small inputs of early 

successional habitat which have occurred over the past 20 years in the cumulative effects area. In the past 20 

years about 36 acres of early successional habitat were created per year on average. On average 
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approximately 4 acres of open late successional habitat and 4 acres of early successional habitat were 

created each year due to prescribed burning. 

It is estimated that the mechanical and prescribed fire restoration activities will conclude in approximately 8 

to 10 years (although activities may last longer). Without a continuation of restoration and management 

activities improvements in ecological structure will likely be lost within 20 years. 

Approximately 434 acres would be planted with shortleaf pine. As a result about 50% or 217 acres will be 

converted to forest type 12 or shortleaf pine – oak type from other forest types. This is a very rare forest type 

on the North Zone and the George Washington NF as a whole and represents stands with greater than 50% 

shortleaf pine. To our knowledge, this type does not exist presently in the North Zone except in a few 

progeny test locations. The other portion of the area to be treated will likely result in stands having a species 

composition of 30 to 35% shortleaf pine and those areas would be subsequently classified as chestnut oak-

scarlet oak-yellow pine (45) or white oak – black oak-yellow pine (47). 

With a continued regime of prescribed fire on these treatment sites in the project area, shortleaf will continue 

to thrive and hold its position in the stand. It is also expected that a modest amount of shortleaf pine will 

naturally establish inside shortleaf restoration areas and outside them as well, as a result of continued 

burning. This is due to the effects of fire creating a suitable mineral soil seedbed for germination and 

reducing ground and mid-story vegetation, and improving light conditions. Creating sizable gaps in the 

canopy along with a reduction of the litter layer is required in order to achieve germination and regenerate 

new pine seedlings (Barden etal., 1976). 

Wilderness Characteristic or Attribute: Natural 

Description of project activity or impact to quality/attribute affecting the potential wilderness area, i.e. miles 

of road construction, timber acres harvested, acres treated by fire, etc.: 

See table 56 above for project activities, in addition the following would impact the naturalness: 

Table 57. Description of transportation project activities or impacts to quality/attribute 

Management Action Area 

Skid Trails 3.41 miles 

Temporary roads 0.9 miles 

Landings 5 miles 

Road decommissioning 6.2 miles 

Road Decommissioning in aquatic areas 78.1 acres 

Is there an effect? Yes 

Is the effect improving, stable or degrading? Short term degrading, long term improving 

Description of the actual effect: 

The proposed action has the potential to affect soil functions through: 1) soil disturbance due to compaction 

and rutting from mechanical equipment use during vegetation treatments and permanent and temporary road 

construction; 2) erosion from vegetation treatment, mechanical fire line construction, and prescribed fire 

activities; and 3) changing overall soil properties through implementation of prescribed fire and removal of 

vegetation. 
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Roads affect geomorphic processes by four primary mechanisms: accelerating erosion from the road surface 

and prism itself by both mass and surface erosion processes, directly affecting channel structure and 

geometry, altering surface flow paths, and causing interactions among water, sediment, and woody debris at 

engineered road-stream crossings (Gucinski et al. 2001).  

Decommissioned roads have a positive impact to soils as it restores important soil functions and returns the 

area to the productive land base. 

Effects of the proposed action alternative relate to the potential increase in soil erosion during and after 

project implementation. Forests generally have very low erosion rates unless they are disturbed in a manner 

that exposes bare soil to the erosive energy of water and wind. Off-road mechanical vegetation removal, 

post-treatment operations, and prescribed burning are methods proposed that increase erosion potential. 

Spread of non-native invasive species (weeds) in ground disturbed land – The proposed action would 

increase the risk of introduction, establishment and spread of nonnative invasive species compared to the no 

action alternative by increasing the amount of ground disturbance in the project area. This Alternative would 

increase ground disturbance along roadsides, which are the primary habitat for introduction and spread of 

nonnative invasive plants. If infestations of nonnative invasive plants were established, the site would serve 

as an additional source for new infestations and spread into adjacent areas. Eventually, these sites could 

expand into undisturbed habitats. With the appropriate mitigations (including monitoring) proposed in the 

design features section of the EA, the spread of non-native invasive plants will be minimal, and new 

populations of non-native invasive plants will be quickly identified and control actions will begin. 

Wilderness Characteristic or Attribute: Undeveloped 

Description of project activity or impact to quality/attribute affecting the potential wilderness area, i.e. miles 

of road construction, timber acres harvested, acres treated by fire, etc.: See table 57 above for project 

activities. 

Is there an effect? Yes 

Is the effect improving, stable or degrading? Short term degrading, long term improving 

Description of the actual effect: Although there will be short term increases in development within the 

Beech Lick boundary; long term effects as a result of decommissioning of roads will improve the 

undeveloped quality of Beech Lick. 

Wilderness Characteristic or Attribute: Outstanding opportunities for solitude  

Description of project activity or impact to quality/attribute affecting the potential wilderness area, i.e. miles 

of road construction, timber acres harvested, acres treated by fire, etc.: 

Summary of treatment acres by recreation opportunity spectrum: 

Roaded natural: 628.3 acres (13.70%) 

Semi-primitive motorized: 307.2 acres (8.14%) 

Total: 935.5 acres 

Note: See full summary of proposed activity by recreation opportunity spectrum area in the recreation 

opportunity spectrum summary.xlsx 

Is there an effect? Yes 

Is the effect improving, stable or degrading? Short term degrading, long term improving 



Appendices 

Draft Environmental Assessment for the North Shenandoah Mountain Restoration and Management Project 
222 

Description of the actual effect: Alternative 1 will result in short term effects to opportunities for solitude 

within the PWA and RWSA. These effects will be increased sight and sound of human presence in the 

vicinity of treatment areas, including heavy equipment for the development of temporary roads and skid 

trails, heavy equipment used for the timber harvest treatments and forest stand improvement activities, 

heave equipment utilized to decommission existing roads, and the sights and sounds of increased human 

presence in the vicinity of RX fire treatments. These effects to solitude will be short duration during the 

specific times of treatment implementation. Once implementation is complete, the sights, sounds, and 

vicinity to people and equipment will return to current conditions. Furthermore, there is a potential for long 

term improvement as a result of the decommissioning of existing roads within the PWA/RWSA. The 

decommissioning and rehabilitation of these existing roads will reduce the potential for illegal motor vehicle 

encroachment into the PWA, will limit or discontinue use of the roads for administrative purposes. 

Wilderness Characteristic or Attribute: Outstanding opportunities for a primitive and unconfined 
type of recreation 

Description of project activity or impact to quality/attribute affecting the potential wilderness area, i.e. miles 

of road construction, timber acres harvested, acres treated by fire, etc.: See table 57 above for project 

activities. 

Is there an effect? Yes 

Is the effect improving, stable or degrading? Short term degrading, long term improving 

Description of the actual effect: The decommissioning and rehabilitation of roads will reduce the 

appearance, functionality, and ease of access into the more remote portions of the potential wilderness area. 

Decommissioning roads will in time, return the area to a more natural condition where the development will 

no long be noticed by the casual observer, returning these roaded areas to a more primitive setting 

Wilderness Characteristic or Attribute: Special Features (Ecological, Geologic, Scientific, 
Educational, Scenic or Historical Values) 

Description of project activity or impact to quality/attribute that is affecting the potential wilderness area, i.e. 

miles of road construction, timber acres harvested, acres treated by fire, etc.: The no action alternative 

proposes no new management or restoration actions that would directly affect special features. Existing 

roads and culverts would remain in place, and continue to degrade over time. 

Is there an effect? Yes 

Is the effect improving, stable or degrading? Improving 

Description of the actual effect: No proposed actions in old growth stands. Many of these roads are within 

riparian corridors, have been poorly maintained and causing resource damage. Several are in currently 

inaccessible to vehicles and effective already closed. The removal of these roads from the system, and 

cessation of vehicular traffic will reduce erosion and sedimentation to area streams, allow recovery of 

riparian vegetation, and protect wild brook trout and other aquatic organisms. 

Wilderness Characteristic or Attribute: Manageability (as Wilderness) 

Description of project activity or impact to quality/attribute that is affecting the potential wilderness area, i.e. 

miles of road construction, timber acres harvested, acres treated by fire, etc.: See table 57 above for project 

activities. 

Is there an effect? Yes 
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Is the effect improving, stable or degrading? Short term degrading, long term improving 

Description of the actual effect: 

 Although there is potential for illegal all-terrain vehicle use on skid trails and temporary roads, as long 

as appropriate mitigation measures are in place for the rehabilitation, there should be no increase in 

illegal all-terrain vehicle use.  

 Decommissioning of existing closed roads, as well as currently open roads, will reduce motorized 

access into Beech Lick which in turn has the potential to reduce illegal all-terrain vehicle use in Beech 

Lick, and will improve manageability of the area as a wilderness in general. 

Alternative 2 – No Action 

The proposed project will not affect the areas suitability for wilderness designation, as discussed below. 

Wilderness Characteristic or Attribute: Untrammeled 

Description of project activity or impact to quality/attribute affecting the potential wilderness area, i.e. miles 

of road construction, timber acres harvested, acres treated by fire, etc.: Not applicable. 

Is there an effect? No 

Is the effect improving, stable or degrading? Not applicable 

Description of the actual effect: Age distribution within the timber communities would continue to be 

skewed heavily towards older forests. This would also perpetuate the decline in mast production associated 

with old (> 100 years) oak dominated stands. Optimal oak mast production occurs in oak stands which are 

40 to 100 years old. 

Wilderness Characteristic or Attribute: Natural 

Description of project activity or impact to quality/attribute affecting the potential wilderness area, i.e. miles 

of road construction, timber acres harvested, acres treated by fire, etc.: Not applicable. 

Is there an effect? Yes--cumulative 

Is the effect improving, stable or degrading? Degrading 

Description of the actual effect: 

Watershed and streamside vegetation and soils would remain unchanged; no direct effects to water quality 

and surface hydrology from proposed timber/fire/road management activities. Roads and culverts in poor or 

failing condition will continue to cumulatively/negatively impact surface hydrology and water quality at 

site-specific locations, such that water quality conditions would be static or continue to degrade. There will 

be no impact to any aquatic MIS or the biodiversity of the aquatic ecosystem due to management activities. 

Impassable culverts will remain, restricting connectivity of the stream systems and aquatic organism. In 

addition, roads will continue to cause resource damage in riparian corridors. 

Under the no-action alternative, no vegetation treatments, or fuel reduction treatments would be 

implemented. There would be no new disturbance resulting from project activities. No additional 

compaction would occur and old disturbance in the project area would continue to recover at natural rates. 

No new adverse effects on soils would occur from this action 
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Alternative 2 would not contribute to an increase of non-native invasive plants. Ongoing efforts by the North 

Zone to control non-native invasive plants would be unaffected. With continued efforts to identify non-

native invasive plants and treat them we believe that populations will decline slowly over time. 

Under the no-action alternative roads would not be decommissioned that are no longer needed to serve the 

transportation needs of the forest. Erosion and sedimentation would continue on these roads and the 

associated cut and fill slopes. Ruts in the road prism would continue to act as conduits for water movement 

and would worsen over time. Soil and hydrologic functions would not be restored to pre-management 

conditions for decades as natural processes reduced compacted road prisms and vegetation reestablished. If 

these roads were still used unauthorized by the public no change to worsening road conditions (rutting, 

incising, and sedimentation) would occur 

Without a continuation of restoration and management activities improvements in ecological structure will 

likely be lost within 20 years. 

Without artificial planting and other restoration activities planned such as prescribed fire, there will likely be 

no increase in the numbers of shortleaf pine within the project area. Considering the loss of shortleaf pine 

over the last 70 to 80 years, further measurable losses of shortleaf pine on the landscape can be expected. It 

is possible that shortleaf pine will become completely absent in certain areas of the project area. Most 

shortleaf pine encountered in the forest are well over one hundred years of age.  

Choosing Alternative 1 would result in the six watersheds remaining highly ecologically departed. The 

largest source of departure is due to the amount of acreage in “closed” late successional forests. Late and 

mid successional forests which are “open” only occur on .7% of the analysis area (Table 31). As a result, this 

has caused significant problems in regenerating oak due to the low numbers of oak seedling and saplings in 

the understory (Loftis, 1998). Rather, shade tolerant species such as red maple dominate the understory. 

Wilderness Characteristic or Attribute: Undeveloped 

Description of the project activity or impact to quality/attribute: Not applicable. 

Is there an effect? No 

Is the effect improving, stable or degrading? Not applicable 

Description of the actual effect: There will be no additional developments under alternative 2, therefore 

the current conditions will remain unchanged. 

Wilderness Characteristic or Attribute: Outstanding opportunities for solitude  

Description of the project activity or impact to quality/attribute: Not applicable 

Is there an effect? No 

Is the effect improving, stable or degrading? Not applicable 

Description of the actual effect: Because there will be no new management activities or actions 

implemented in the project area opportunities to experience solitude in the potential wilderness area and 

recommended wilderness study area will not be effected by alternative 2. 

Wilderness Characteristic or Attribute: Outstanding opportunities for a primitive and unconfined 
type of recreation 

Description of the project activity or impact to quality/attribute: Not applicable 

Is there an effect? No 
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Is the effect improving, stable or degrading? Not applicable 

Description of the actual effect: Under the no-action alternative roads would not be decommissioned that 

are no longer needed to serve the transportation needs of the forest. Thus the developed road bed will 

continue to exist to provide a developed and easily traveled path into the heart of the potential wilderness 

area and recommended wilderness study area, limiting to some degree the opportunities for primitive 

recreation in the potential wilderness area and recommended wilderness study area. 

Wilderness Characteristic or Attribute: Special Features (Ecological, Geologic, Scientific, 
Educational, Scenic or Historical Values) 

Description of project activity or impact to quality/attribute: Not applicable 

Is there an effect? Yes--cumulative 

Is the effect improving, stable or degrading? Stable to degrading 

Description of the actual effect: Roads and culverts in poor or failing condition will continue to 

cumulatively/negatively impact surface hydrology and water quality at site-specific locations, such that 

water quality conditions would be static or continue to degrade.  

Wilderness Characteristic or Attribute: Manageability (as Wilderness) 

Description of project activity or impact to quality/attribute: Not applicable 

Is there an effect? No 

Is the effect improving, stable or degrading? Not applicable 

Description of the actual effect: Alternative 2 would result in no direct effects to the manageability of 

Beech Lick as a potential wilderness area. No roads will be closed or decommissioned, and existing illegal 

all-terrain vehicle use will continue to occur. 


